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AUTHOR’S PREFACE. 


Ihe present work on modern bleaching agents and 
detergents falls into two divisions. 

In cm* fiiist a review of the "old and more recent 
opening agents and methods is succeeded .by a de- 
tailed account of thbse of modern.origin. Considerable 
space has been devoted to a description of ihe pro- 
perties of the various new bleaching agents ; and ir. 
view of the predominantly chemical character of the 
book, suitable consideration has been bestowed on 
chemical processes. 

In connec' ’on with electrical bleaching an endeavour 
has been made to furnish a succinct account of the 
present state of the industry. 

The second division commences with a general 
introduction, followed by a few particulars respecting 
the behaviour of various textile materials under the 
action of chemicals, thus affording a general idea of the 
methods by which detergents should be applied. Next 
follows a description of the chief .modern detergents, 
and of the-various methods applicable to the elimina- 
t’°n of stains. Due consideration has been given to' the 
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behaviour of hydrogen peroxide aiyl oxygenol towards 
coloured fabrics. In addition to the determents 
properly so-called, tjie modern laundry preparations 
have received attention, since those cleansing aments 
may frequently be employed in connection with the 
same purpose. 


MAX BOTTLKR 
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PART 1. 

BLEACHING AGENTS. 




CHAPTER I. 

OLD AND NEW BLEACHING METHODS AND BLEACHING 
AGENTS. 

liLKA UUINt' Agents for Wool . — The proper bleaching Agents 
for wool are sulphur •dioxide or sulphurous anhydride 
[SOJ, sodium bisulphite or acid sulplnte (NafiSOj), hydro- 
julphurous acid (H^OJ, hydrogen 'peroxide (fl 2 (X), sodium 
peroxide (Na/\,) and potassium permanganate (KMn0 4 ). 

The object of bleaching sheep’s wool is to change its 
yellowish tingfl to a pure white ; and the expression “Reach- 
ing ” is appHed only in its restricted sense in the case of wool 
md silk, namely, to the ^operation performed with the object 
[)f destroying the colouring matter in the fibre. 

Of the bleaching agents mentioned above, gaseous sulphur- 
ous Ucid (sulphur dioxide) has long been used for bleaching 
wool, the others •being modern innovations. In one of the 
lower .processes the yellow natural colour of the wool is 
permanently removed by means of hydrosulphurous acid ; 
whilst Thierry Mieg & Co. have devise^ a method of de- 
jolorising woollen goods with bisulphite more quickly, cheaply 
wid completely than hitherto practicable. 

There are now also several established processes for bleach- 
ing wool with hydrogen peroxide. In accordance with the 
importance of tflie subject we shall deal thoroughly, in a 
jubsequeijt chapter, with the bleaching of wool, both as loose 
lbre, yarns and pieoe-goods, with sodium peroxide. 9 

Bleaching with Permanganate . — Another agenP also em- 
doyed.for w<5ol bleaching is potassium permanganate, on 
‘ 3 
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account of its oxidising properties ; and when this substance 
is used the addition of a little magnesium sulphate to the 
bath must not be forgotten in order to protect the animal 
fibre (wool or silk) from injury by the caustic alkali liberated 1 
by the decomposition of the permanganate. Since this 
bleaching agent is used for dl kinds of textile fibres, whether’ 
of animal or vegetable origin, it may not be out of place to 
elucidate, <by means of chemical equations, the processes in- 
volved when suitably prepared fibres are bleached with 
potassium permanganate solution. The first reaction is ex- 
pressed by : — 

2KMuO l <+ 311,0 - 2K0H + 2Mu0 2 . H,0 +^30 

Potassium t Water Caustic Manganese * Oxy- 

perman- 1 potash pc.’hy- gen 

ganate droxide 

manganese dioxide being precipitated on the fibre, from which 
it can be removed by treatment with dilute hydt*ochlorio aoid f 
sulphuric aoid, sulphur dioxide or hydrogen dioxide, in ac- 
cordance with the equations 

(a) MnO, + H. 2 S0 4 = MnS0 4 + H 2 C + 0 ; 

Manganese Sulphuric Manganous Water Oxy- 
dioxide acid sulphate gen 

(ft- MnO, + S0 2 + H 2 0 = MnSO/ + H 2 0 ; 

Manganese Sulphur Water Manganous Water 
dioxide dioxide sulphate 

(y) Mn0 2 4- H 2 0 2 + 2HC1 = MnCl 2 + 2H 2 0 + 0 2 . 

Manganese Hydro- Hydro- Mangan- Water Gxy- 

diox,'de gen chloric ous gen 

peroxide aoid chloride 

The neutralisation of the oMistic alkali by means of the 
magnesium sulphate is effected as follows : — 

1 2K0H + MgS0 4 - Mg(OH) a + K 2 S0 4 . 

Caustic Magnes- Magnesium Potas- 

potash ium sul- hydroxide sium 

i phate sulphate 

Perforates— The perborates are mentioned mom ©Specially. 
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because by theif aid it is possible to obtain gure solutions of 
hydrogen peroxide salable for bleaching fine fabrics. 

Acid Sodium Percarbonate.—Pi. ftjerok of Darmstadt 
patented a method of* making aoid sodium percarbonate, 
which substance is used for medicinal and technical purposes, • 
and more particularly as a disinfectant and fortthe production 
of hydrogen peroxide. 

Bleaching Agents for Silk. — The ordinary bleaching agent 
for silk is sulphur dioxide, th^u^h use is also made, for this 
purpose, of sodium bisulphite, potassium permanganate, 
hydrogen peroyide, sodiiyn peroxide and barium peroxide 
(BaO a ). In spite of its high price hydrogen peroxide plays 
an important p^rt in the blearing qf silk, being preferable «to 
any other bleaching agont because it does not corrode this or 
any other animal fibre. *!n comparison jvith gaseous sulphur 
dioxide it presents the* additional advantage of giving a per- 
manent bleach. 

Mention should also bf made of a new process for bleach- 
ing silk, in which th^ hitherto indispensable preliminary 
operation of scouring the silk is rendered superfluous by adding 
glycprine (or alcohol, aldehyde or ketone) to the bleaohing 
solution of hydrogen peroxide. It is also worthy Qf note that 
the old practice of bluing the animal fibres (wool or silk) after 
bleaching is now effeoied before that operation. 

Sodium peroxide and barium peroxide are chiefly used for 
bleaching tusaah silk. In the case of permanganate the 
procedure is the same as for wool. o 

• Bleaching Powder and Alkali HypochUrrites. — The most 
hnjtortant bleaohing agents for Vegetable fibres are bleaching 
powder ("chloride of lime”) and sodium hypoohlorite or the 
corresponding potassium salt. 9 

• /Cl * 

Bleaehing powder, Ca(^QQj [Ca(OCl) 2 + Ca01 2 ], is a double 

salt of calcium hypochlorite and calcium chloride. Of late .a 
solid aftthle form of calcium hypochlorite has been put on the 



8 


BLEACHING AND DETERGENTS. 


market; and this new product contains 80-90 per cent, of 
active chlorine, as compared with the 34-36 per cent, present 
in ordinary commeroi#! bleaching powder, only exceptionally ( 
fine grades of which yield as much as 42-46 per cent, of 
active dhlorine. * 

Sodium hyplchlorite (NaOOl) and potassium hypochlorije 
(KOC1), the bleaching action of which is increased by Additions 
of acid, are usually employed along with hydrochloric acid, 
though of late this is frequqptlr/ replaced by acetic acid and 
even fprmic acid. « 

In cleaning anfi bleaching cotton the fibre is first put 
through the "bowking” process consisting of a treatment 
with alkaline substances (mostly lime ati^ hariTresin soaps) 
and is then bleached with bleaching powder, this operation 
being succeeded by “couriug ” with Sulphuric acid. 

The Tides- Her zuj Bleaching Process . — Latterly the usual 
bowking process has been superseded by boiling the cotton 
with caustic soda alone. In this pr ’►cess (invented by Thies 
and Herzig) the fibre or fabric is treated in a vacuuiii pan, 
and the material must also be quite free from contained air. 
The actual bleaching is mostly performed with sodium hypo- 
chlorite, the solution, however, being only ope-third the usual 
strength. Souring is performed in a bath containing 10 per 
cent! of sulphuric acid and \ per cent, of hydrofluoric acid. 

The cotton or other textile fibre is first steeped in a \ per 
cent, solution of caustic soda, at a temperature of 122° F., 
and is next washed in water containing 5 per cent, of 
magnesium chloride. This preoipitates sparingly soluble 
magnesia on the fibre, and tke latter suffers no injuryf'it 
having been found that fibres that have been impregnated 
with magnesia or other alkaline earths are neither mercerised 
nor 'rotted by subsequent boiling with strong caustic?, soda. 
The material is now transferred to the bowking kier, and 
subjected to the action of hot steam for two to three hour?, 
after<which a boiling t solution of strong caustic soda, containing 
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a little resin, is poured in. After treatment with this solution 
for about three hours tho material is washed with boiling 
water, followed by the aforesaid bleaching wiljji sodium 
hypochlorite (or bleaching powder), and then by souring, 
the material being finally washed. # 

In bleaching cottoft with caustfc soda jwitffmt magnesium 
chloride) a very dilute solution (2-5° Be.) of the alkali is used-, 
The material is soured with hydrochloric acid (^° # B6.),* and 
the actual bleaching is elected by a solution (0*3° B6.) of 
bleaching powder, this treatment being followed by souring 
with hydrochloric acid (-J 0 Be.). The caystic soda is hsed in 
a very dilute form, since *a stronger solution >yould mercerise 
and alstf weaken the fibre. 

Thompson's Irrfyrovcd Jlkachiny Process . — It may be 
mentioned that, about twenty years ago, J. Thompson reintro- 
duced a method whiqfi had been patented by F. Didot more 
than fifty yeifrs previously, and consisting in tho employment 
of carbon dioxide for bleaching paper stock, textiles and other 
mateyals. In consequence of the construction of improved 
‘apparatus this, method was afterwards enabled to find 
practical application, the material, impregnated with a solu- 
tion of bleaching powder, being treated with gaseous carbon 
dioxide. The chemical reactions may be expressed by the 
blowing equations : — 

(a) Ca(OCl), + CaCl, + CO., + H,0 = CaCO a + CaCl, + 
2HOC1 ; “ • 

(fi) 2HOC1 - 2HC1 +0,; 

(y) CaC0 3 + 2HC1 - CaCl 2 + CO., + H 2 0. 

^The decomposition of the bleaching powder proceeds in the 
same manner as under the influence of atmospheric carbon 
litjxide. Since the hydrochloric acid produced by tjje decom- 
position* of the hypochlorous acid (equation /3), liberates 8 
further quantity of carbon dioxide from the calcium carbonate 
this dioxide ^being then in a position to react on frSsh quantitiei 
of tHfe bleaching powder, the rapidity of the process dependf 
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on the amount df carbon dioxide employed. This, in turn, 
must be regulated in accordance with the quality of the 
material under treatment, t<$ prevent injury to the fibre from 
an excessfvely rapid liberation of hypochlorous acid. 

Bleaching Linen . — It is well known that this material oan 
be bleached in £he same way as cotton. * Owing, however, to 
the higher percentage of impurities in flax fibre thaq in raft 
cotton, and the fact that these substances must be eliminated 
before the actual bleaching takes place, the operation is a 
more difficult one. : 

In tfie case of lipen the chemical reagents must be used 
more frequently and in a more &ilute*condition than for cotton, 
the flax fibres being more sensitive to their action* * 

By treating ‘the linen Alternately with ‘weak solutions of 
bleaching powder and alkaline baths, {he brown pectin bodies 
in the fibre are gradually transformed into a condition in which 
they are soluble in alkaline liquids. Their refiioval is also 
facilitated by the operation of “ grassing” or suspending the 
linen on frames, on account of the bleaching effect of ozone 
and hydrogen peroxide. 

Cotton and linen may also be bleached with hydrogen 
peroxide ; and a combinod method bf bleaching fine cotton 
yarns with hydrogen peroxide and bleaching Slida has recently 
been introduced, which method gives a beautiful white produot. 

In the case of linen fabrios, grass bleaching oan now be 
replaced by treatment with hydrogen superoxide, but the 
method is still yery complicated and expensive. 

Bleachmg°with Ozone.— Attempts have recently J>eenmade t 
to prepare bleaching ozone on ji large scale, by the eieotric^l 
ozonisation of air, in order to replace grass bleaching. The 
ozonising process is applied more especially ffo linen yarns, 
and latterly to raw cotton as well. . 

Saget' s ( Bleaching Process . — This method, which is applied 
to raw oottcAl, employs sodium bisulphite, with or without 
Turkey-red oil, and is said to yield good results. 
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Bleaching Straw and Leather . — Bisulphite may also be 
used for bleaching straw and leather, by nevtf methods speci- 
ally devised for these* purposes. • 

Discharging Colours.— -The process <3f discharging colours 
on textile fabrics by moans of hydrosulphurous aoi<|, being 
•merely one of bleaching by reduction, will als(| be dealt with. 

•Bleaching Jute and other Vegetable* Fibres. — Fine jute, 
yarns are not infrequently bleached with permanganate, anew 
process for using this agent furnishing an almost pure white 
product. According to another *new process, introduced by 
Martin, the jute is boiled in an autoclave with a mixlfare of 
soda, oil of turpentine atuf carbon disulphide, this preliminary 
operation b^ing stated to reduce the consumption of the actual 
bleaching agent bytone-half. *• 

Suitable methods h^ya also been devised for bleaching 
different vegetable fibres (varieties of ftemp, Manila hemp, 
Sisal, Mexicali fibre, New Zealand flax) with hydrogen per- 
oxide. 

Bleaching Various Substances. — The permanganate method, 
in combination with a treatment with sodium hyposulphite, 
has been found to answer in the case of straw ; and per- 
manganate is also used in bleaching ivory. Hydrogen per- 
oxide iB used in*' certain new methods for bleaching straw, 
wood,* feathers, hair, sponges, leathor, ivory and similar 
articles. 

Electrical Bleaching Processes. — Electricity has recently 
been called in aid for the bleaching of textile ftbres (cotton in 
all forms, Ijemp, paper stock, cellulose, etc.), the continuous 
current being used. , 

In the electrical bleaching methods now employed the 
assistance of electricity is indirect, inasmuch as the^current 
only comes in contact with the bleaching liquor. The, sole 
difference between the various methods consists in the con- 
struction of the apparatus in which the bleachitfg liquor is 
produ<ied by the aid of electricity. 
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In tljese electrical processes a solution of common salt is 
subjected to the* action of .the current and is then used as 
bleaching # liquor. The effect of the passage of the current is 
5) electrolyse the sodium chloride, chlorine being formed on 
the one)iand, and sodium (or rather caustic soda and hydrogen) 
on the other. jThe^chloruib dissolves fn the aqueous brine 
and is combined by the caustic soda. # * 

When chlorine is allowod to act on caustic soda lye in the 
cold a mixture of sodium hypochlorite and sodium chloride 
is formed. The same occftrs during electrolysis; and as 
it is kilown that th^ efficiency of a bleaching Jiquor depends 
on the amount of sodium hypoChlonte presont, the chief point 
aimed at in electric bleaching is to produce a powerful liouor. 
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CHAPTER II. 

SODIUM l’EHOXIDK. 

•t. 

* 

Prop Eli rues. — Oopimercial sodium peroxide, Na 2 0^, is a 
white to yellowish white, powder, deliquo%eent in the air, and 
absorbing carbon dioxide with liberation of oxygen. When 
dissolved Tn jico jvater sodium peroxide is .converted ijito 
caustic soda, heat being generated and hydrogen peroxide 
formed, the chemical reaction occurringjinder these conditions 
being expressed by the equation : — 

Na 2 0 + 2H 2 0 - 2NaOII + H 2 0,- 

Sodium V^iter Sodium Hydrogen 
peroxide * hydroxide peroxide 

The disengagement of oxygen by the hydrogen peroxide 
under the influence of heat proceeds in accordance with the 
equation : — 

H 2 0 2 = EL,0 + 0 

Hydrogen Water Oxygen 
peroxide 

that is to say, the hydrogen peroxide formed is split up into 
water and oxygen. Sodium peroxide liberates 20 per cent, of 
oxygen, whilst hydrogen peroxide (12 per cent, by volume) 
hfrnishes 1$ per cent, of ox$»en. Kassner has shown that 
the liberated oxygen also contains ozone. 

" Dissolving Sodium Peroxide . — At a sufficiently low temper- 
ature, sodium peroxide dissolves in water containing *acids, 
hydrogen peroxide and the corresponding sodium sftlts being 
* formed. Ic most bleaching processes (wool, silk, etc.) the 
sodium peroxide must be dissolved in acidified water, i® order 
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to neutralise the 6aastic soda, which would otherwise corrode 
the fibre. If sulphuric ac;d he used for this purpose, the 
neutralisation proceeds in accordance with the equation : — 
2NaOH +* H,SO, - Na,S0 4 + 2H 2 0 

Sodium Sulphuric Sodium Water 
hydroxide acid* sulphate* 

.the solution then containing sodium sulphate, which, has no 
weakening influence on the fibre. Pure water alone may be 
used for dissolving sodium peroxide, and the acid used for 
neutralising must also be pufe, because in the case of impure 
water 'a certain amount of oxygen would bepvasted in the 
oxidation of thq impurities. The water for making the bleach- 
ing liquor should also be as cool as possible, this Uoitfg a con- 
dition essential to the preparation of a Solution containing 
caustic soda and hydrogen peroxide At the same time. 

Warm water causes the liberation , of oxygen from the 
peroxide ; and hence, during warm weather, the' water should 
be allowed to run out of the pipe sonie little time" before use. 
A considerable rise in temperature occurs during the dissolving 
of sodium peroxide. 

Preparing the Bleaching Liquor . — This is usually performed 
by sprinkling the sodium peroxide, from a kind of dredger, into 
the acidified water, in small quantities at a time, care being 
taken to keep the water in motion by means of stirrers. Ainong 
other disadvantages, the addition of larger quantities of per- 
oxide to the water at r ny one time is attended with a consider- 
able waste of oxygen. Sodium peroxide is neither combustible 
nor liable to spontaneous ignition. 

By itself, sodium peroxide cannot be exploded by percussion 
or shock, or even by the heat of the blowpipe flame, though 
on account of its powerful oxidising action on most organic 
substances it is capable of igniting cotton, wool, straw, etc., 
especially in presence of moisture or water. In adding sodium 
peroxide to £ne bath, care must be taken to see tbat none of 
the powder is spilled, or, in the case of a bleaching 'Icier, 
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dropped between the false bottom or sides a*nd the lead coil. 
The powder must be taken out of, the drum or tin by means 
of a clean metal scobp, which mftist be perfectly dry, to pre- 
vent any decomposition gf the peroxide. * For the same reason 
the drum, etc., must be tightly closed after any of the powder 

‘has been taken out. * * I 

% • * • 

Jaubett's Compressed Sodium Peroxide . — This article forms 

a denso, hard mass, far less liable to become decomposed by 
water and heat than the orctyjary powder form. No risk of 
explosion is incurred by bringing this oompressed prepara- 
tion into contact with readily inflammable substances*; and 
when placed in water it (foes not give /ise to t^e usual brisk 
effervesedhoa, but only to a temporary gradual liberation oi 
oxygen, this soon ceasing on •account of the formation of a 
film of sparingly soluble perhydroxide (Na 2 0 2 + 8H 2 0). 
Jaubert has also pressed the powdered peroxide into a solid 
mass with bistilphate or a solid organic acid, which prepara- 
tion, on being dissolved jn water, furnishes a neutral, faintly 
acid gr faintly alkaline solution, according to the ratio 
between the peroxide and the acid. 

Employment of Sodium Peroxide in Bleaching . — Sodium 
peroxide is adapted for bleaching wool (loose wool, yarn or 
fabric), mixed fabrics (half-wool and half-silk), sifk (chappe, 
bourettoe, ttissah), hair, straw, ivory, etc., a very pure and 
permanent white being obtained, in contrast to the merely 
temporary bleaching furnished by sulphur dioxide, especially 
on wool. ‘ 

• Owing to its considerably higher price than bleaching 
powder (Which is also very efficient on that fibre), sodium 
peroxide is of less importance in the bleaching of Cotton, 
though it is used for half- woollen goods. With thqpe latter 
fabrioS sulphur bleaching is attended by certain difficulties, 
tile cotton being more or less corroded by the sulphurous acid, 
in consequence of which the addition of alkalis i$ necessary. 
jChese, 4 ' however, are inadmissible on aooount oftheir CbripStVe 
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action on the wool ; whereas sodium peroxide does not injure 
either kind of fibre, and can therefore be used for bleaching 
the mixed fabric. In addition to the foregoing textiles sodium 
peroxide is suitable Vor bleaching straw, felt, wood, horn, 
Malacca cane, bones, ivory, bristles, sponges, wax, fats and 
oils. j. 

Cleaning the Material .s* to be Bleached . — -All the substances 
to be treated must first be thoroughly cleaned by moans of 
soap or other detergents. 

In the case of wool and hall-wool it should be noted that 
unless completely u freed from fat the matorial will not 
bleach. The host detergent’ in this case is a solution of 
ammonia, this alkali making the wool bright anc^, preserving 
its' natural softness. Ammonia* being volavile, there is no risk 
of its remaining in the wool after m the cleansing process. 
Potash or potash (potassium carbonate) soap may also bo used 
for cleansing wool, the natural softness of which is retained 
under this treatment, whereas sodium carbonate makes the 
fibre hard. An excess of alkali should bo avoided, especially 
for fine wool, since it makes the wool yellow, which tinge 
cannot afterwards be eliminated by the sodium peroxide 
bleaching process. * * 

For yarns (wool, worsted, merino) and pidue-goods the use 
of ^-1 per cent, of soft soap (Marseilles soap) is recommended 
along with a little ammonia, whilst for the second washing 
the water should contain a little ammonia and about \ per 
cent, of Turkey red oil. 

For carpet yarns or yarns of low quality abqut 1-2 per 
cent, of sodium carbonate, witjji a little soap and about i per 
cent, of Turkey-red oil, seems applicable, it being desirable to 
free these from fat as cheaply as possible before bleaching^ 

Sipce metals and metallic salts exert a catalytic action on 
the bleaching liquor, and therefore cause the liberation of 
oxygen to proceed too rapidly, the bleaching liquor should 
alwavs be prepared in a perfectly clean and $ell-blaached 
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wooden vat, an enamelled pan being used wTien the quantity 
is small. Where direct steam is ysed for warming the liquor 
— as in small works Dr trial blea^hings — lead or ea^henware 
pipes alono are suitable„iron pipes being debarred on account 
of their tendency to rust. 

Testing the Bleaching Liquor. — Befor^ enhjring the goods 
to be bleached the liquor must bo tested with litmus paper. 
If the liquor turns red litmus papor blue the bath is* alkaline, 
an acid liquor turning blue ljtynus red ; whilst if no colour- 
change is produced on either blue or red litmus the liquor is 
noutral. A neutral or acid liquor must be rendered alkaline. 

The arrangement of a cheap vat, Wjhich is ^easily put to- 
gether, is'^hown in Fig. 1. 

Bleaching Kier .-- The wooden kier A is provided with a 
leaden steam pipe C aloag the one side, steam being admitted 
to this pipe through an*iron pipe H, and a tap connection being 
provided at F* The waste steam pipe I is fitted with a safety 
valve, to prevent the bursting of the pipe in the event of 
omissi<an to open tho waste tap G when steam is admitted 
at F. A wooden partition D, with holes about 1 inch in 
diameter, is placed between the steam pipe and the goods in 
the kier, and is held in place by wooden strips E, fastened by 
pegs. The goods are held down in the liquor by a wooden 
frame D, kept in place by wooden blocks J. In order that 
the process may be worked economically it is essential that 
no other metal than lead should come vn contact with the 
liquor. A draw-oif tap or spigot K is placed in 4 a suitable 
position at the bottom of the kier, to enable the liquor to l>e 
runoff completely as soon as necessary. 

This kier is suitable for the treatment of various materials : 
.oosQ fibre, yarns and piece-goods. In the latter ca^e it is 
fitted with a reel, to enable the goods to be drawn through 
tnd out of the kier. Loose wool and lightly twisted yarns 
should not be handled any more than is necessary during 
jleanitfg and bleaching, as otherwise they are liable to fejt. 




Fig. 1.— Bleaching Kier,, 

In some cases it is advisable to arrange the heating ooil at the bottom instead 
of at the top, the wooden paitition being then mounted as i false bottdm. 
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When the kigr is ready for use, with the partition and 
frame D, these fitting^, together with the sticks needed for 
working the goods in the liquo?, are jaut in the Jkier and 
foiled thoroughly in a solution of sodium carbonate, followed 
by rinsing with water, the kier and fittings being then 
Bleached with a per cent, solution of sodium peroxide, con- 
taining 0 675 percent, of commercial sulphuric acid (66° B6.). 
Enough of this solution should he used to fill the kier \o above 
the level of the frame D, theobjgpt being to remove any organic 
jmpurities and colouring matters* present in the wood, and 
produce the C( editions requisite for successful bleaching. 
Steam is admitted, not forgetting to open the waete steam tap 
G, the temperature being raised to 14Q° F., and the whole theji 
left over- night. 

Next morning the contents are raised to boiling point, 
whereupon the kier is •emptied, and finally washed out with 
clean water, wfiich done the kier is ready for use. 

As much material — fabric, wool, hanks of yarn, etc. — as the 
liquor can soak through properly is placed in the kier, bearing 
in mind that, if packed too tightly, the oxygen liberated from 
the ^iquor will be unable „to gain access to all parts of the 
material. 

Charging the Kier with Bleaching Liquor . — Particular care 
is necesSary in adding the sodium peroxide to the water and 
sulphuric (or acetic) acid forming the bath. The powder is 
sprinkled in in small quantities, preferably with a dredger, 
whilst a second operative keeps the liquor wefi stirred with 
a paddle or stick, so as to enable the peroxide to dissolve at 
oncef since undissolved particles^will corrode the fibre. The 
Natrium Company has put on the market a handy sprinkler, 
which can be suspended over the kier and ensures proper dis- 
tribution of the peroxide. • 

Bleaching Woollen and Half -wool Goods. — Wool^wflol felt, 
half-wool (cottpn and wool) fabrics, woollen yarn and woollen 
plush dtn be bleached in the following manner : — 



18 


BLEACHING AND DETERGENTS. 


Before bleaching, the goods are thoroughly cleansed of all 
imparities by means of soap and ammonia or sodium carbon- 
ate, and well rinsed with c&ati water. The next step is the 
preparation of the bleaching liquor. * 

Preqnrimj the JUeachbuj Liquor . — To every 100 parts (by 
weight) of waler, \yhich must be free from iron, add 0*675 
part of commercial sulphuric acid, stirring this well in, ahd 
then sprinkle 0*5 part of sodium peroxide in small quantities 
into the liquid, taking care that the whole of the peroxide is 
dissolved completely. " 

The resulting liquor has a faintly acid reaction, and must 
be rendered a 1 kali no Jo red fitmus paper by the addition of 
pure potassium silicato (water-glass) before tW'"goodB are 
entered. 

Tho temperature of the bleaching liquor should be raised to 
122-131" F. and maintained thereat foife three to five hours, by 
which time the bleaching will be complete. 

The goods are next thoroughly npiscd, then sbured with a 
little acetic acid or sulphuric acid, and* rinsed thorough^ again 
with clean water, followed by sulphuring if desired. 

During the bleaching process the^reaction of the bath should 
be tested at intervals by means of red litmus paper (wliich 
should turn blue on immersion in the liquor), and if found to 
be acid must be rendered alkaline again by a fresh addition of 
potassium silicate. 

The bleaching licpior is usually not quite exhausted by one 
operation, and%iay be used for bleaching, or fore-bleaching, a 
second, or even third, batch of goods. 

The above bleaching liquor* forms a \ per cent, solution of 
sodium peroxide. For a 1 per cent, solution the quantities of 
acid aud peroxide must be doubled ; and so on in proportion for 
still stronger solutions, in adding the potassium silicate to make 
the liquor alkaline care must be taken to prevent the undiluted 
silicate from coming in contact with wool, since it corrodes the 
fibre; &ud this risk is also incurred when the liquor is too 
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strongly alkaline. In the after treatment bf the bleached 
goods it is advisable to work theip in a soap hath, charged 
with a good textile soap. 

J hying the Goods. —This operation sFiould be conducted in 
a well-ventilated room at a temperature not exceeding JUT R, 
experience having shown that wool bleaehej in the most 
effectual manner is damaged considerably by drying in rooms 
that are too hot or insufficiently ventilated. • 

In many cases a 1 per cent^sodium peroxide solution is ad- 
visable for bleaching, 20 parts by freight of wool being treated 
with the quantity oi liquor specified ahowj; 1^ per cent, of 
potassium silicate (sp. gr. 135) is usually sufficient to render 
the liquor Jkaline. 

Magnesium Sulpliate in Bleaching Liquor . — Sulphuric acid 
may be replaced by an equivalent quantity of magnesium sul- 
phate (free from chloride), the goods being entered into water 
at 86° R conttfining an amount of magnesium sulphate equal 
to 30 per cent, that of the goods. After remaining a short time 
in this ^quor the goods ase taken out, and 10 per cent, of sodium 
peroxide (calculated on the weight of the goods) is slowly added 
to the liquor. The goods are then re-entered, and left in the 
hath, at a temperature of 122-140 ’ R, for two to three hours, 
alter which they are taken out again, rinsed in water acidified 
with sulphuric acid, and then in clean water. 

When sodium peroxide is used in conjunction with mag- 
nesium sulphate the reaction proceeds in accordance with the 
equation : — 

* 4MgS0 4 V 4Na,0, + 7H,0 = 4Na,S0 4 + MgO(OH), . 

# 3Mg(OIl)/+ 3H,0,, 

iodupn sulphate, hydrogen peroxide and magnesium* perhy- 
Iroxide being formed. The last-named compound is particu- 
larly important in the case of goods that are difficult to*bleach, 
wing to its comparative stability when heated. # 

Bledthing Silk . — The amount of sodium peroxide usej} for 
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silk is 12 per cent, instead of 10 per cent., whilst 30 per cent, 
is used for tussah silk. The liquor is heated to 167-194° F. 
for this njaterial ; but in other respects the operation is con- 
ducted in the same manner as for wool. 

Articles of white silk, such as ribbons, etc., can be effectu- 
ally cleaned an* bleached by the following method : The goods' 
• are first scrubbed with a lukewarm solution of soap, end th$n 
washed iit warm water. The bleaching liquor into which they 
are next entered is prepared by ^solving 200 parts (by weight) 
of magnesium sulphate in 16,000 parts of cold distilled water, 
56 parts of sodium «peroxide being stirred gradually and care- 
fully into the volution,, and followed by 72 parts of sulphuric 
acjd. The liquor should be faintly alkaline, and«5iaintained 
at a temperature of about 167° I?., the goods being left in it for 
three to four hours and moved abp-ut from time to time. 
After removal from the bath the goods pre placed in lukewarm 
water, acidified with sulphuric acid and containing a little blue 
dye. Before being ironed smooth the goods aru finally passed 
through a solution of gelatine containing a little acetic pcid. 

Bleaching Linen , Cotton, Jute arid Ramie Goods. — Accord- 
ing to a patented French process, linen, cotton, jute and ramie 
goods may be bleached with sodium peroxidg in the following 
manner: A bleaching liquor is prepared by mixing 8 parts of 
caustic soda, 1 part of sodium silicate and 1 part of Sodium 
peroxide, 1 part of the mixture being dissolved, slowly and 
in small portions, itf 150 parts of cold water. The resulting 
liquor is pgured' over 25 parts, by weight, of linen goods in a 
bowking kier, which is then filled up with water, closed and 
gently warmed for three to four hours. This causes a gradual 
liberation of oxygen from the peroxide, the impurities in the 
linen fibres being thereby oxidised and bleached, whilst- the 
.alkali saponifies any fatty matters present. Finallythe goods 
are washed^ and chemicked with bleaching powder if necessary. 
ThiB method is said to give better results than the older pro- 
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The Gagedois Bleaching Process . — In 1900 Gagedois took 
out a patent in Germany for the Jdeaching df vegetable fibres 
in a bath of alkali* peroxide (Na 2 0 2 or K 2 0 2 ), containing an 
addition of white soap, starch, gum or resins. Theso latter in- 
gredients wore intended to envelop the fibres and protect them 
• from too energetic or rapid action on the parj of the oxygon/ 
* To prepare the bleaching liquor a sufficient quantity of clean 
water is taken to soak 100 parts by weight of goods, and this 
water is used to dissolve ^-3 jior cent, of potassium or sodium 
peroxide, followed iri turn by 4-4 per cent, of ordinary white 
soap, and 2-8 per cent, of potassium or podium carbofiate or 
silicate, or else salts of fnagn'esium or alumina. The soap, 
carbonate' silicates, etc., may be replaced, wholly or in part, 
by starch, gurris of resins thftt are* soluble in warm alkafmo 
liquor. The material ty be bleached is exposed to tho bleach- 
ing liquor for four to spe hours in a closed kier, tho temporaturo 
being maintained at 122-212° I<\, according to the paturo of 
the goods aud,.the composition of the liquor. 

Production of Perojqdes. — A. Krause in 1905 appliod for a 
Gorman patent, for the preparation of peroxides from sodium 
peroxide and magnesium sulphate, the liquor being treated 
wifh ammonia salts, ancf the liberated ammonia expelled as 
quickly as possible by the passage of a current of air devoid of 
carbon dioxide, or by the aid of a vacuum. By using a con- 
centrated solution of magnesium sulphate, and then quickly 
drying the freshly precipitated product, t without any previous 
washing, it is stated that preparations can be obtained contain- 
ing about 37 per cent, of magnesium peroxide (Mg0 2 ). 

Recording to the method of IJirchhoff and Neirath, peroxides 
of the alkaline earths (Mg0 2 ,Ca0 2 ) can be prepared by decom- 
posing sodium peroxide with a strong organic or mineral acid 
(added by degrees), which furnishes hydrogen peroxide contain- 
ing sodium salts, e.g., sodium sulphate when sulphutfc acid is 
used. This solution is allowed to react on suitable metallic 
hydroxides, metallic oxides or metallic salts, in presence* of 
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ammonia, and finishes fine, granular peroxides distinguished 
by a high degreh of purity % Magnesium perhydroxide (MgO 
(OII) 2 ) sold as a bleaching powder (German Patent 74,113) ; 
and peroxides prepaid by the above process are still finding’ 
technical application. A number of products of divergent 
composition aqp sold as bleaching soda, one of them (adapted 
for bleaching cotton) consisting of sodium silicate, w^ater and 
ammonia-soda. 

For bloaching straw and other materials, sulphuric acid is 
replaced by oxalic acid in 'the preparation of the bleaching 
liquoi\ # 

Bleaching Feathers .- — Ostrich arid other feathers must bo 
cloaned, before bleaching, in the usual way, by willing them 
in a warm soap solution,’ removing fat by' the 'aid of ammonia 
and water (very dilute), and should he then entered in a 
bleaching liquor prepared in the following manner : — 

Sovopty-five parts of pure crystallised magnesium sulphate 
are dissolved in 5,000 parts of cold v water, 25 parts of sodium 
peroxide being then added by degree^, with constant stirring. 
When the peroxide is dissolved, 1,000 parts l^y weight of the 
cloaned feathers (22 lb. to 11 galls.) are entered in the bath, 
worked about at frequent intervals,' and left for about twenty- 
four hours, to bleach them sufficiently. The liquor should 
not be warmed. The feathers are then taken out, rinsed with 
water, and immersed for one to two hours in water contain* 
ing per cent. Q f crystallised tartaric or oxalic acid, this 
treatment being succeeded by thorough rinsing in clean water 
until the acid reaction has disappeared. As already remarked, 
the operation must be performed in woodon or earthen\y,are 
vessels, not metal. If the bleaching liquor is not completely 
exhausted, it may be used in fore- bleaching. ' 

Spdium Peroxide in Washing Powder . — Sodium peroxide is 
also us^l as an ingredient of washing powders and the like, 
which are Sjold under a variety of fancy names. A sodium 
peroxide soap is sold as “ Pernatrol ”, ’ » 
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In determining the value of sodium peroxide, the chief 
criterion in most, cases is the amount of oxygen it is capable 
of liberating, no raa,ttor whethe^ such oxygen originates in 
sodium peroxide or higher oxides. A^ording to It. Lasker, 
the Archbutt-Grossmann gas-volumetric method is tho only 
,one suitable for determining the “active ” oxygon prtisent in 
sodium peroxide, tho mothods employing permanganate for 
titration being unreliable. The iodornotric method of Hupp" 
also furnishes merely approximate results. 

Barium Peroxide . — Banuffl peroxide (BaO.,) is a white 
mass, prepared by heating barium oxide (BaO) to dajk red- 
ness in the air or in oxygjn. Whon treated with dilute sul- 
phuric acid in the cold, barium peroxflle furnishes hydrogen 
peroxide, the whiter precipitate of barium sulphate formed at 
tho same timo being separated by filtration: — 

BaO., +.1LBO, = BaSO, t + lI a O s . 

Sulphuric acid may bo replaced by hydrochloric acid : — 
'BaO, + 21101 - BaCI, + FLO,. 

Before being used for bleaching, barium peroxide, which 
invariably contains barium hydroxide and therefore has a 
stfongly alkaline roactiort, must be washed with cold distilled 
water. f ' 

Bleaching Silk with Barium Peroxide . — Ordinary or tussah 
silk is sometimes bleached with barium peroxide, two baths 
being necessary. The material is first placed in an acid bath 
prepared by dissolving 1 part of hydrochloric acid (20° B6.) in 
1,000 parts of water. This bath must be used at a tempera- 
ture of 68° F., the silk being left in it for an hour, taken out, 
wrung, and entered in the barium peroxide bath. This latter 
is prepared by*mixing up to 10 per cent, of barium peroxide 
(based Qn the weight of goods to be treated) with tlfe amount 
of wtfter necessary for working the materials. The working 
temperature of this hath is 140° F., and the silk miist^e treated 
for one horn*, the series of operations being repeated if necessary. 
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Salts of Perbonc Acid. — T^he 'perborates are salts of porboric 
acid. .This acid, which has not yet been isolated, differs from 
boric acid in containing an exk’a atern of oxygbn. 

A number ol perborates are known, all of them being very 
stable, even when they contain 0*10 or mor^ mokacules of water 
of crystallisation, though the application of heat or a trace of 
water of solution is sufficient to cause their decomposition. 
Like the peroxides, they part with the surplus molecule of 
oxygen, which combines, in the niscent state, with water to 
form hydrogen peroxide. 

Properties of the Perborates.— J. ferahat and H. I)ubois 
have thoroughly investigated and reported oh the properties 
of the perborates, the most important, for our purpose?, being 
the following: On treatment with cold concentrated sulphuric 
acid, the perborates furnish highly concentrated hydrogen 
peroxide, which decomposes at once with liberation of ozone. 
They liberate iodine from potassium iodide, and furnish per- 
chromic acid with bichromate and sulphuric acid. When 
added to sulphuric solutions of titanic acid or vanadio acid, 
perborates produce a deep blood-red coloration. They decom- 
pose permanganate (KMn0 4 ), which forms a reagent by means 
of which their content of active oxygen can* be determined 
with easfe. As carriers of oxygen the perborates pre well 
adapted for converting lower oxide? to a higher stage of 
oxidation, fq^ous salts being converted into ferric salts, the 
seaquioxide being thrown down from an alkaline eolation, 
24 
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Copper oxide and cupric salts are converts! into peroxide, 
which immediately decomposes \yith liberafion of oxygen, 
whilst cuprous salts ‘combine with perborates to^form in- 
soluble, stable salts. The perborates of*calcium, magnesium, 
strontium, barium and zinc have also been prepared ; but 
their composition was not uniform, varying according to the 
conditions of the experiment. 

Ammonium Perborates - Several ammonium perborates 
have been prepared, one of them, with the formula NFI 4 B0 3 , 
H g O, containing 16 84 per cent, of active oxygen. 

Sodium Perborates . — The sodium perljprates have* been 
more exhaustively studied than any others.^ Braliat and 
Dubois obtained salts of varying composition by electrolysing 
a solution of sodiufh orthoborate, dr by precipitating wifh 
alcohol a solution of sgdium borate in hydrogen peroxide. 
They described a compound NaBO ;$ , 4lf 2 0; and also a tri-, 
hi- and monohydrate (NaB0 3 , H 2 0). The last named .is very 
stable, and contains 16 percent, of active oxygen. 

The inonoliydrated compound is soluble in water to the 
extent of 25 parts per 1,000 at 20" C., the solution behaving 
just like free hydrogen peroxide. Tho solubility of this com- 
pound ^increased by the "presence of boric, tartaric or citric 
acid : and the solubility is relatively much higher in glycerine. 

Anhydrous sodium perborate has also been prepared by 
prolonged desiccation in vacuo over phosphorus pentoxide. 
This salt, too, is very stable, retaining 17 per cent, out of 
19*61 per oent. of active oxygen after storage for eighteen 

months. * 

* 

Perborax. — G. F. Jaubert obtained a “ Berborax ” by mix- 
ing 238 parts by weight of boric acid with 78 parts of sodium 
peroxide, and introducing the mixture into 2,000 pprts of 
water. The resulting solution quickly deposited a snow-white 
crystalline flour of the formula Na, 2 B 4 0 8 , 10H 2 O, and con- 
taining 4*17 per cent, of active oxygen. Perborax ft far more 
soluble »than the sodium perborates, 1,000 parts of wjkter 



20 HLKACTUNtt AND DETRIMENTS. 

dissolving 42 paHs at 11° C., 71 parts at 22° C., and 13B parts 
at 32° C. Free hydrogen peroxide is present in the solution 
without any addition of sulphuric acid% On rocrystallisation 
a part of the compound is transformed into NaB0 3 , 4ILO* 
which f salt is also obtained from perborax on saturating one- 
half of the sodium in the same with a mineral acid. 

O • 

Jaubert has patented a process (1906) for the preparation 
of sodium perborate (NaBO.,, 4HX>) on a technical scale. For 
this purpose concentrated sulphuric acid (free from arsenic 
and iron) is mixed with writer and treated with a mixture of 
sodiilm poroxide .and powdered boric acid, the toinpemture 
being prevented from^risiug above ?i0 J C. (68 ’ F.). After leav- 
ing to stand for several hours, the deposited precipitate is 
filtered off, washed with cold Aator and *1 fieri in the air. In 
another process by the same investor, sodium perborate is 
prepared by the action of boric acid and hydrogen peroxide 
on sodium peroxide, 500-600 parts of 30 percent, hydrogen 
peroxide being mixed with 200 p^rts of water, whereupon 
124 parts of powdered crystallised .boric acid are stirred in 
thoroughly, and followed by tbe gradual addition of 29 parts 
of sodium poroxide in the form of powder. The temperature 
should not exceed 20° C. throughout the operation? The 
sodium perborate, which is formed in accordance with the 
equation : — 

2B(OIl) ;i + Na,(), + H.,0, + 4H,0 = 2(NaBO ; „ 4H,0) 

is soon deposited as a white, crystalline powder, which is 
filtered off at the end of an hour, washed and d*ied. 

Merck's Sodium Perborate . — A sodium perborate prepared 
by this maker (NaB0 3 , 411./)) forms white crystals, which 
are sojuble to the extent of 25 per cent, in water at $0° C. 
The preparation is pure and is perfectly white,* containing £ 
about* 10 per cent, of active oxygen, or twice as hauoh as 
.Taubert’s 1 “ Perborax ” mentioned above. 

JJerck’s sodium perborate unites the properties of hydrogen 
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peroxide and normal sodium borate (bora^). Dilute acids 
liberate hydrogen peroxide ; and concentrated sulphuric 
acid produces decomposition, with liberation of ozone. . Oxygen 
*s given olT when the tvjueous solution* of the porborate is 
warmed to 60" 0. (140" R), or treated with mineral or prganic 
datalysators, ferments, animal tissues, et^. Tlie dilferentia- 
tioii of borax from sodium perborate can be effected by means 
of potassium chromate, a blue coloration being produced when 
sodium perborate is present, bijfc none at all in the case of borax. 

The method patented by the Deutsche Gold und Silber- 
soheideanstalt, ^Frankfurt-on-Main, consists in introducing 
1,500 parts of sodium peroxide into ^,000 parts of water, 
sufficient iife boing added to provent^any rise in temporaturp. 
Waste gases containing carbon dioxide, but free from dust, 
aro passed through the solution until no free alkali is left, an 
oxoess of carbon dioxide boing uninjurious. A concentrated 
solution of soefium metaborato, prepared from 1,240 parts of 
boric acid anH 240 of caustic soda, is next added, the deposi- 
tion of # sodium perborate being facilitated by stirring. By 
adding ice, if necessary, care is takon to prevent the final 
temperature of the liquid from rising above 2° C. (35-J° R), and 
that tn^Volum^of the liquid is sufficient to maintain all the 
soda in solution. The precipitated perborate is separated and 
dried irf the usual way. The sodium metaborate may be re- 
placed by an equivalent quantity of borax or other alkali borate. 

According to Jaubert, the sodium • perforate prepared by 
the Soci6t6 d’Oxylithe, Paris, is excellently adapted for the 
production of pure hydrogen peroxide. This perborate 
crystallises from aqueous Bolu%ion at 30 n C. as somewhat 
voluminous lustrous prisms; the solution has a decidedly 
alkaline reaction, and behaves like free hydrogen peroxide in 
presenoe of potassium permanganate. Above 40° 0. decom- 
position begins, accompanied by liberation of oxygen; but 
the Iobs is only slight up to 60° C. Between 1T>° and 32° 
C. thtf solubility of the salt is about 25*5-37 , 8 grms* per 
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litre, though more concentrated solutions can be obtained by 
the addition of acids. 

A solution containing over 30 per cent (by volume) of hydro- 
gen peroxide, and suitable for technical uses, can be obtained 
with sulphuric acid. A 10 per cent, solution quito as active 
as ordinary hydrogen peroxide can be prepared by dissolving 
170 parts by weight of sodium perborate and 60 o part;, of 
pure citric acid in 1,000 parts of wator. After decomposition 
there remain: sodium metaborate and sodium biborate, or 

-L. _ ’ 

boric acid and the salt of the added acid {i.e., sodium sulphate 
or citrate, according as sulphuric or citric acid has been used). 

The sodiuip perborate of the Society d’Oxylithe exhibits the 
same general properties as that of Brahat and Dubois 
(NaB0 3 , 11,0), of which latter 25 grms. will dissolve per 
litre of water at 20° C. The hydrogen peroxide solution pre- 
pared with sodium perborate is specify adapted for bleach- 
ing fine goods on account of its purity. 

Sapozon . — A perborate soap tho f j disengages oxygen is sold 
under this namo, and acts as a disinfectant and bleaching 
agent. Sodium perborate becomes the source of the oxygen, 
the soap is free from corrosive properties, the decomposition 
product being ordinary borax (and not caustic sodaras when 
sodium peroxide is used). 

Testing Sodium Perborate. — Rupp and Mielck give the 
following equation as expressive of the reaction employed in 
the determination c*f sodium perborate : — 

o Nal>0 3 + NaTO = Nal + 0 2 + NaB0 2 . 

A definite quantity (about 10 grms.) of the wdll-mixed pre- 
paration is weighed out and dissolved in about 50 c.o. of Plater, 
about 10 c.c. of 15 per cent, of alkali (either caustic potash or 
caustic 1 soda) and 25 c.c. of decinormal iodine being then wlded. 
At the end of about five minutes, the mixture is acidified (with 
dilute "hydrochloric acid 1 : 1), the unconsumed iodine being 
titrated with decinormal thiosulphate, in presenoe of starch 
solution as indicator, 
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OZONK. 

Formation of (hone. —Whoa experiments are carried on 
indoors with a statical eloct^ical machine, a fjeculiar smell, re- 
sembling that noticeable out of doors during a thunderstorm, 
makes itself'apparei^. % # 

Whenever oxygen or air i£ subjected to the action of 
slectrical discharges, whether sparks or phosphorescent dis- 
sharges, the volume of4he gas is reduced, and its properties 
ire modified; the resulting product, “ozone,” has a«char- 
icteristic smell, *and being/ 1 far more energetic than ordinary 
oxygen, Jias been called ‘fc active oxygen Minute quantities 
jf ozone are present in the air ; and a small quantity is 
or mp^ j during the electrolysis of water. 

OzoneGenevotprs . — The Siemens ozone tube (Fig. 2) is a 
levice for preparing ozone on a comparatively large scale, 
ft consiSts of two concentric glass tubes, fused together at the 
top, the outer tube being provided with an inlet and a dis- 
charge tube for the air or oxygen. The \nner tube is lined, 
md the outer tube covered, with tinfoil, thus fbrming a con- 
lenser, the coatings of which are formed by the tinfoil, and the 
lieiectries by the glass and ah'. When the coatings are 
iharged with rapidly alternating currents of high tension, ozone 
is foamed in the adjacent air. 

It has[ bfien found that the production of ozone is greatei*on 
ihe passage of non-luminous discharges through the afr than 
luring the pasgage of sparks. Messrs. Siemens and Halske 
manufacture ozone by means of these tubes, which are jm- 
29 
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mersed in water instead of being coated with tinfoil, the 
water playing the part of the coating. 

Similar in principle is the Elworthy-Kolle ozone generator, 
which also operates ’oy the non-lurrij,nous discharge of high- 
tensioii currents, these being generated by an alternating 
dynamo (3-4 ^mperos and 125-135 volts). This current is 
passed through a small transformer of special design, which 
transforms it into a 11,000-12,000 volt current. The field of 
the silent discharges is formed by two metal spirals, one of 
which is housed in a narrow glass tube, and the other in a 
widol tube surrov ruling the first. The air to be ozonised 
passes through both tubes in' succession. From three to ten 



Kw. 2.— Siemens Ozone Tube (Stanniol tinfoil). 

such tubes are connected to form a battery. According 
to the researches of Dr. Philipp (Stuttgart) with a 10-tube 
battery, 70 grms. erf ozone are produced per kilowatt hour 
(more recent communications plaoe the amount at 125-145 
grms.). 1’he concentration of the mixture of o.zone and air 
averages 0*4-0’5 grm. per cub. metre ; but this may b^> in- 
creased by conneoti ig a number of apparatus in Beries. 

Fischer and Massenoz obtain a high yield of ozoi^p by 
another method. When an electric current is passed through 
dilute rulphuric acid, a finely tapered platinum wire being 
used as positive electrode, so that the current density at the 
extremity is very high, the oxygen liberated at the Anode is 
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very rich in ozone. Thin was demonstrated by MacLeod in 
1886. In this arrangement, however, the platinum wire is 
rapidly consumed. Fmchor and Massenoz use for the same 
purpose a thin tube of platinum, cooled bj a current of water. 
Tim platinum tube tapers to a very fine point (the wi<Jth at 
the extremity being only OT mm.), but^the metal is kept 
thoftughlf cooled from the inside, despite the high current 
density and heat. ■ 

With this arrangement over*22 per cent, of ozone can be 
obtained per 1 ampere of current, ^his yield corresponding to 
7 grms. <1f ozou(^per\ilowatt hour. 

Vroduchon of Ozone by Chemical M^ans. — C^sone is pro- 
duced w heir* fragments of phosphorus, partly covered with 
water, are loft in prolonged c%ntaet with air under a bell 
glass ; that is to say, Oigme is formed during the gradual 
oxidation of moist phosphorus. The smell of ozone can be 
clearly detected* after a few hours. Tne formation of ozone 
has also beeif observed in//arious instances of gradual com- 
bustion. t Up to the present, ozone has not been prepared in 
a pun state, butflnly in admixture with oxygen or air. 

I'ftgterties of Ozone . — WJien cooled by means of liquid air, 
oz me ls^nda^^l into a blue liquid, which boils at - 120° G. 
and is converted into a blue gas. Liquid ozone is extremely 
explosive, owing to its great tendency to change into ordinary 
oxygen with disengagemont of heat. Gaseous ozone also 
changes spontaneously into ordinary oxygfen, with increasing 
rapidity as the temperature rises. 

Ozone is the most active oxidising agent known ; and many 
oxidations that require heat for their achievement by oxygen 
will proceed at ordinary temperature in presence of ozone. 

Th$ density of ozone is 1-J times that of oxygen. Qn the 
assumption that the sp. gr. of gases is proportional to thfeir 
atomic weights, the molecular weight of ozone is x 32*= 48, 
whence it follows that 3 atoms of oxygen are combined 
togethet in the molecule of ozone. It is supposed that Jthe 
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third atom is heVl in a state of comparatively loose combina- 
tion, which circumstance is held to 1 account for the powerful 
oxidising (i.e., bleaching) effect of ozone: 

Kmplof/mmt of Ozone in Bleaching . — For this purpose 
air is ozonised on a large scale by electrical means, in order 
to replace grars hlejjbching, the other operations remaining the 
same as practised in the bleaching of flax yarns. The y&rn 
to be bleached must be put through a preliminary treatment 
with either dilute sulphuric j'cid or oil of turpentine, etc. 
It may be mentioned, in this' connection, that atmospheric 
oxygen can be ozetiised by placing the air in jntimaue contact 
with oil of turpentine, 

( After the preparatory ^treatment, the ys^rn is exposed to the 
action of the ozone for about'seven hours. For generating 
the ozone, pure air is drawn in by moans of suction pumps, 
and after passing through the ozonising apparatus, is led 
into the bleaching chambers, where the (not too moist) yam 
is suspended in the usual way. T^e absorption ’of the ozone 
proceeds quickly and completely. A single ozone treatment 
furnishes a three-quarter white bleach, two or.three treatments 
being necessary for complete blpaehing. The subsequent 
operations are the same as after grass bleach jn" anuthe yarn 
must also be chemicked, a very dilute solution of bleaching 
powder being, however, suflicient. * 

According to a method introduced by A. Bourin and F. 
Aymerie, for washing, scouring and bleaching raw wool, or 
other raw or manufactured textile materials, ozone is passed, 
as a continuous current, over the wool, etc., in a- vacuum ap- 
paratus. Tfce raw material is- laid on perforated trays, fabrics 
being wound on perforated cylinders that are open at one end 
for the admission of the ozone. It is claimed that the employ- 
ment of a vacuum greatly strengthens the action of *the ozone. 

The*<vhite obtained by ozone bleaching is of -equal purity 
and character with that from grassing, whilst, the operation 
takep up less time and can he carried on irrespective* of the 
season or weather. ' 
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Bleach LS u with Sulphur J)^ oxide . — The first point to be 
mentioned in connection with bleaching with sulphur dioxide 
is that sodium bisulphite (NaHSO. { ) is frequently used instead 
a solution of tho dioxide in water. The fibrous material tc 
be bleached is ejifcer^d in a solution containing sodium bisul- 
phite and hydrochloric acid, the operation boing roally equiva- 
lent to bleaching in a solution of common salt saturated with 
sulphur dioxid^: — * 

NaHbO, + 1101 - NaCl + H 2 0 + S0 2 . 

When sulphur dioxide # is used for bleaching wool, a colour- 
less compound is # formed between the colouring matter of the 
wool and the dioxido ; but as this compound is liable tc 
undergo decomposition after a time, the wool frequently 
resumes its natural colour after bleaching by this method 
Bleao.ling Wool with Ilydrosulphnrous Acid . — 'Whereas 
in bleaching fibres with sulphur dioxide, the compounds ol 
ihe latter with the colouring matter of the fibre have to be 
s»ot rid of by washing, the use of hydrosuJphurous acid 
(H 2 S 2 0 4 ) causes, in many cases, the colouring matters of the 
fibre wool) to be transformed into colourless bodies which dc 
not revert to their original condition on exposure to the air. 

Sodium Hydrosulphite . — A similar result is produced wher 
very yellow wool is treated with a solution of sodium hydro- 
sulphite* (NaHSO.;) followed by the addition of thin milk o 
lime until the reaction becomes slightly alkali ife. Whei 
bleaching is finished the wool is rinsed with cold water, thei 
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treated with veiy dilute acetic acid, and finally washed again. 
In this processf the wool # is not washed wfth warm sodium 
carbonate or soap solution, as is usual in bleaching with sodium 
hydrosulphite (with little very finely ground indigo). The 
indigo f is converted by the hydrosulphurous acid into indigo 
white, and is absorbed by the fibros in this condition, the blue 
colour being regained' on exposure to the air. Iri^this way 
the natural yellow tint of the wool is permanently removed. 

Properties of Sodium Bisulphite . — This salt, which forms 
white crystals that decompose on being heated in tho air, is 
usually sold in the form of a colourless or pale yellwr ^traces 
of iron) solution, smelling of sulphur dioxide ; and it keeps 
well if stored in closed vessels. A solution of about 35° Be. 
density contains 22-23 per eepC of sulphur dioxide. 

As mentioned above, gaseous sulphur dioxide for bleach- 
ing is frequently replaced by a solution of sodium bisulphite 
contaiping hydrochloric acid, this being used,°for instance, in 
bleaching straw. 

Sodium sulphite (Na.,SO ;) 711,0), which is also met with in 
commerce, can be used like the bisulphite ? but is less fre- 
quently employed. 

Sagei's Bleaching Process . — According to Sag^f, 11 'cotton 
goods can- be bleached with sodium sulphite, or bisulphite, and 
Turkey-red oil, by the following method : — * 

The sulphite is stirred into milk of lime, slaked lime being 
mixed with its own , weight of Turkey-red oil and the necessary 
quantity of waAer, sodium sulphite of 30° Be. density (equal in 
weight to' the lime) being then added. The resulting liquid 
has a milky appearance. The goods are padded witfy. this 
liquid, at about 120-140° F., then steamed for one and a half 
to two hours, washed in hot water, soured in lukewarm dilute 
acid for an hour out of contact with air, slightly ehemicked, 
'rewasljed and dried. " 

It will be observed that the bleaching action does not take 
place immediately, but only after souring and when tbe goods 
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have been left in a heap for two to three hdlirs. If they are 
washed at this stage, and lightly .chemicked, a good white is 
obtained. 

Thierry , Miry d; Co's lUeacluny Pfocess. — In the Dyer 
and ( 1 alieo Printer (1 906, p. 87), Thierry, Mieg & Co. described 
a new process by means of which woollen pieqp-goods can be 
bLached more quickly, cheaply and completely than hereto- 
fore. The jigger is replaced by the dye vat, and no soap is 
used, thus saving, not only the cost of the latter, but also 
avoiding the formation of lime soaps, and consequent oon- 
taminauien of the goods when hard water ia used. s 

For six lengths of wool muslin, 4^ 11}. of Solyay soda, or an 
equivalent weight of soda crystals, are dissolved in the dye vat. 
The pieces are 'entered in the solution, at 104” F., for half an 
hour, and are then washed in the vat with water "at the same 
temperature, and drained in the hydroextractor. Next they 
are padded WUh a solution of sodium bisulphite (6° B6.) 
steamed without pressure for 45-60 seconds, and washed in 
the vaj with warm wy,ter. The goods are now ready for 
chomicking, whjch has replaced the treatment with sodium 
stannato. The method is cheap, and gives a sufficient white 
for princjd goods. 

Flannel is bleached by the same process, but by’ the aid of 
five parses in the jigger: (1) Six pieoes of flannel are passed 
through an aqueous solution of 2} lb. of soda crystals at 104° 
F. ; (2) passage through lukewarm watery (3) passage through 
a solution containing 1 1 lb. of carbonate of soda ; (4) washing 
in lukewarm water ; (5) passage through a solution of sodium 
bisulphite (6-7° B6.). 

Experiments have shown that this process, which is cheap 
and. prevents the formation of lime soaps, is, like Jhe soap 
prooess, equally as good for printed goods as for white articles. 
It is specially recommended for producing a quick white on 
goods intended for printing. * 

Bleaching Manila Hemp . — Sodium bisulphite is suitable 
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for bleaching Manila hemp. The fibres must first be cleansed 
by a gentle boiling for about threat hours in a 4 per cent, 
solution of carbonate of asda, or caustic soda of similar 
strength for a shorten time (two to three hours). With the 1 
caustic alkali the hemp parts with some of its colouring matter 
during the bailing, the liquid turning pale yellow. The 
cleaned and washed'herap is then entered in a bleaching hath 
of sodium bisulphite solution, where it remains for about 
twelve hours. The fibres, which are now quite white except 
at the points of attachment, ..are' carefully washed, and when 
dried 'will exhibit tfieir original lustre and-strength. 

After -treatment with BisiLphitfr . — A solution of sodium 
bisulphite (7° Be.) is used for the after-treatment of jute that 
has been bleached with permanganate or bleaching powder. 
The same treatment may also be applied to other bleached 
vegetable fibres, and to wool bleached with permanganate. 
The details will be given later, in connection 'twith the per- 
manganate process. 

Sulphur dioxide, or sodium bisulphite, is used for bleaching 
straw and leather, in addition to wool and a number of 
vegetable fibres. 

Bleaching Straw . — To bleach straw plait, st^v M 7iats, 
etc., tho material is soaked and washed in soap and water, 
which may contain, if necessary, an addition of ammonia 
(1J lb. per 100 galls.), to serve as a detergent. After being 
well rinsed with cl^an water and slightly dried, the damp 
goods are entered for several hours in a solution of sulphur 
dioxide, or preferably sodium bisulphite, sufficient being used 
to cover them completely, \yhen sufficiently bleached, they 
are transferred to a solution of tartaric acid (or dilute hydro- 
chloric acid) in a separate vessel, and are left there until the 
requisite whiteness has been attained. A thorough rinsing 
Completes the process. 

A novel feature in this prooess, which in itself is old, con- 
sists in the use of a specially prepared soap for the prelisainary 
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treatment of thej, material. The soap is a potash soap, salted 
out with dilute caustic fye and common salt, and mixed, 
whilst still in the s<5ft condition* with one-fifth of* its own 
weight of ground sodium sulphite (normal sulphite, Na 2 SO a ). 
The soap is cut into bars, whilst soft, and dried. It is highly 
suitable for cleansing the goods in questiqp. 

Bleaching Leather . — In Bbrntragor’s process, the leather, 
as is well known, contains considerable quantities of fat 
and tannin ; these impurities must be removed before bleaeh- 
can begin. With this object the leather is digested for 
an hour, Itt 104 J F., with benzol, drained, «freed from tfie re- 
sidual benzol by warming in a wator*jaeket apparatus, and 
then treated with jiquid sulphurous acid (dissolved sulphjir 
dioxide). This process gives a light pinkish white product 
which, when carefully diied, can be used for fine work. 
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DISCHARGING COLOUR FROy TEXTILE FABRICS WITH 
HYDRO SUI4'Hl' ROUS ACID. 

• 

Cass el LA's Old Process . — Acsordir.g to Cassdlla’s patent, the 
discharge of chlour foi' textile fabrics was effected by soaking 
the articles (c.g., clothing) in a ayiHiciently'.jtrowg cold or luke- 
warm bath of sodium hydrosulphite (NaHS0 3 ) for two to 
four hours, or overnight. The bath should be set in a closed 
vessel, adapted to be warmed towards the end of* the treatment. 
The goods were finally rinsed in water, and werp then ready 
to be re-dyed. 

Preparing the Discharge . — The preparation of the^hydro- 
sulphite discharge liquor, which was claimed to discharge even 
fast organic dyes completely, without injury to the fiJ)P*r .vas 
generally carried out by the user. For this* purpose, 1 part 
of zinc dust was slowly added to a mixture of 10 parts of 
commercial bisulphite (35° B6.) and 10 parts of cold water, and 
stirred, the liquid being then left for a short time to clear. 

The reaction^ explained by the equation 
3NaHS0 3 + Zn = NaHSO, + Na,S0 3 + ZnS0 3 + H 2 0. 
That is to say, the sulphurous acid of the sodium bisulphite 
is reduced to hydrosulphurous acid, sodium hydrosulphite, 
sodium f sulphite and zinc sulphite being formed. 

Discharging Colour from Shoddy and Dyed Fabrics. — To 
discharge colours from shoddy and dyed fabrics, 4-6 gallons 
of the above hydrosulphite and £ gallon of acetic acid are 
addqd to 100 gallons of water, the goods being entei^d and 
38 
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worked about in the liquor at a temperature of 420-140° F., for a 
quarter to half an hour, tilUhe colour has lightened sufficiently. 
In this way a considerable riumbot of dyes can be discharged, 
or at any rate weakened The goods ar<J then rinsed immedi- 
ately, lightly soured with sulphuric acid and rinsed again. 

The hydrosulphite solution is very soon exhaled, especially 
at highe'- temperatures, so that it should be freshly prepared 
and aided to the bath shortly before use. , 

Stable Hydros idphite. — 0\ying to the instability of the 
hydrosulphite prepared in th& above manner, it has latterly 
been superseded by \ more stable preparation. A stable zinc 
hydrosulphite, in the form of paste, was employed at one time, 
but this did not become popular, aud gave place to a chemical 
combination of hydrosulphite and formaldehyde, which was 
found to answer in practice. 

Method of Usintj ilydrosulphite. — ift present there are 
threo forms Of hydrosulphite on the market: zinc, hydro - 
sulphite, calcium hydrosulphite and formaldehyde hydro- 
sulphijp. These are ghiefly used as discharges in calico 
printing, etc., a process analogous in principle to the one now 
urnler consideration, bein^ ell'ected by the reduction of the 
dyestun^ The hydrosulphitas also find employment in the 
prevention of colours from running, in the processes of milling, 
washing, soaping, etc., by rendering harmless the insufficiently 
fixed dyes that would otherwise run into and spoil the lighter 
coloured or white portions of the fabrK This object is at- 
tained by simply adding a little hydrosulphite to the baths. 
The quantity of hydrosulphite (and formaldehyde/required to 
give a pure white on dyed wooUen and cotton fabrics, depends 
on the resistance of the dyes in question to the reducing action 
of tfie hydrosulphite. 

Eradi&e. — A solid preparation of sodium hydrosulphite* sold 
under the name of “ Eradite ” is used for reducing ii*ligo. 

Cassella’s 'Hyraldite. — Cassella & Co. put on # the market, 
undef the name “ Hyraldite,” a highly stable compound 
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of hydrosulphite and formaldehyde, in the foim of a white 
mass, which is Readily soluble in cold or hot water. In contrast 
to hydrosulphite, the solution is vegetable, in the cold or 
hot state, when neutfal or alkaline. Qn being treated with bi- 
sulphite, acetic acid or any other acid, however, it furnishes 
hydrosulphite, which exerts an energetic reducing action. 

Discharging with Ilyraldite. — This last-named propurty 
forms the basis of the application of Hyraldite A for dis- 
charging the colour of dyed materials. 

The operation is preferably' carried out in wooden vats, 
the hikewarm bath being charged with # 6 to„I0 peT'cent. of 
Hyraldite A a^nd 5-lOjper cent, of acetic acid, the proportions 
being calculated on the weight of the goods. The material to 
be discharged is entered and worked about wliile the tempera- 
ture is being slowly raised to boiling-point (J-j of an hour), 
boiling being continued for another quarter of an hour. 

The acetic acid may be replaced by an eqhal quantity of 
sodium bisulphite (35° Be.). 

The treatment is followed by rinsing, souring an^ ( a final 
rinsing. 

As already mentioned, the amount of hydrosulphite required 
depends on the depth and fastness of the colouring ^flatter to 
be discharged, and the degree of decoloration desired.- A 
second mark, Hyraldite W, is specially adapted for com- 
pletely discharging numerous dyes. Both marks should be 
kept in tightly closed vessels in a cool place. 

Increasing the Discharging Effect . — Cassella & Co. sub- 
sequently patented a process for increasing the. discharging 
effect of formaldehyde hydros&lphite. This result is obtained 
by adding metallic oxides or carbonates ( e.g ., of zinc or mag- 
nesium)^*) the discharge liquor. This addition is said to render 
the thyraldite discharge applicable to discharge printing on 
woolien»good8, for which materials it was previously imperfeot. 

Meister ! Lucius & Br lining's Stable Hydrosulphite Com- 
pounds . — The Farbwerke vorm. Meister Lucius & Briining 
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patented methods^ for preparing stable compounds of hydro- 
mlphites and ketones, and*for a sparingly soluble zino-forraal- 
dehyde aulphoxalate. • The formed compounds are obtained 
ffy treating hydrosulphitas with ketoues (aietone, methylethyl- 
ketoue) in presence of alkalis, caustic soda aud ammonia being 
preferably used together. 

Acetone hydrosulphite, for instance, will stand a tempera- 
ture of 1 22° b\, or a sojourn of seveiul weeks in th3 warm, 
without suffering any serious lo^s of activity ; that is to say, it 
will wit hstand the influence of conditions under which the best 
bydrosutpirite preparations ^previously known would certainly 
have decomposed much more speedily. 

The zinc- formaldehyde sulphoxalat^ is prepared by acting 
on zinc dust with sulphuric a&td, treating the solution with 
38 per cent, formaldehyde, and neutralising the resulting 
solution of zinc-formaldehyde hydrosulphite with carbonate of 
soda. It formS a sparingly soluble crystalline compound, 
which will keep* unaltered # in the air, and furnishes sodium- 
formaldqbyde sulphoxalate when digested with carbonate of 
soda solution. 



' CHAPTER VII 

PERMANGANATE 

r 

Although the permanganate process has long been in use, 
especially for blet^ching fibrous materials, it must fetTmcluded 
among modern bleaching agents, owing to the various im- 
provements it has sustained. It is applied not merely to the 
bleaohmg of vegetable fibrou^ materials, especially jute, but 
also for bleaching v^ool and silk. , 

Bleaching with Permanganate- r-Tho materials to be 
bleached are treated in a damp state with a*cold solution of 
potassium permanganate, of 5 to £ per cent, stfength, accord- 
ing to the nature of the material ivnder treatment. The so- 
lution is reduced very quickly, forming manganese dihydroxide, 
which stains the fibre or fabric brown. 

Action of Permanganate . — The employment, .'^-'permanga- 
nate for bleaching rests on its oxidising action, the solution 
yielding up colour-destroying oxygen to organic substances, 
the above-mentioned insoluble manganese dihydroxide (Mn0 2 , 
H 2 0) being precipitated. 

A few initiates are usually sufficient for the reduction of 
the permanganate, the time varying with the character of the 
material under treatment. * The simplest plan is to take a 
sample of material out of the bath after a few minutes, and 
ascertain whether a corresponding quantity of the hydroxide 
hAs been deposited. 

Bldaching Wool or Silk . — In bleaching these materials, a 
little magnesium sulphate is added to the permanganate bath, 
on, account of the formation of caustic potash during the de- 
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composition of the solution. After removal from the bath, 
the materials are treated with a cold,* dilute solution of sodium 
bisulphite, to remove ffhe brown sfain, after which they are 
washed in slightly acid water, followed l*y clean water, and 
then dried. „ 

The bleaching action of the permanganate (inly becomes 
appafent un treating the stained material with sodium bisul- 
phite or sulphur dioxide. The powerful reducing action of 
this reagent converts the manganese dioxide into manganese 
protoxide, the sulphurous acid beiri|> at the same time oxidised 
to sulphunP acid, .with which tho^ manganese protoxide forms 
the readily soluble and almost colourless salt* manganous 
sulphate, which can easily be remove^ by washing. 

The potassium permanganate solution can also be used, 
together with a little sulphuric acid, in th^ cold. In this case 
the material is not stained brown, since the manganese dioxide 
formed is at once converted into soluble manganous sulphate. 
Here the bleaching action* of the permanganate is supple- 
mented fcy that of the oxygen liberated by the decomposition 
of the dioxide. 

Addition of Magnesium Sulphate to the Bleaching Liquor . — 
This additlbfep referred to above as necessary, in bleaching 
wool or silk, on account of the formation of caustic potash 
during the decomposition of the permanganate, neutralises the 
alkali, with formation of neutral potassium sulphate and in- 
soluble magnesium hydroxide. Hence nft injury can accrue 
to the fibre. 

In bieachihg cotton (yarn or fabrics), linen, jute, or any 
other* vegetable fibrous materials, the addition of magnesium 
sulphate may be omitted. 

Another method of bleaching with permanganate aonsists 
in rinsing the material, on which the hydroxide has been fie- 
posited, andt then treating it for about ten minutes frith a 
very dilute solution of hydrogen peroxide. This treatment 
is followed by soaking in slightly acid water, until the man- 
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ganese compound has been dissolved, the material being after- 
wards thoroughly washed. 

In this method the manganese dioxide decomposes the 
hydrogen peroxide, by simple contact, into water and oxygen, 
the latter exerting a bleaching action in its nascent state. 

In the altar treatment the water is acidified with sulphuric 
acid, in order to convert the manganese protoxide (fdrmed 
from the dioxide) into the readily soluble manganous sulphate. 

Strength of Permanganate Volution . — Instead of the solution 
mentioned above a 2j pfcr cent, solution of perman gana te 
may be used, the material being^ left in tha batlfior a pro- 
portionate time (about two hours), and good results can be 
pbtained with still weaker solutions, if %ed lukewarm. This 
modification (with a little nfagnesium sulphate) is advisable 
in bleaching wool, *.he material being afterwards treated with 
sodium bisulphite. 

As* mentioned above, stronger solutions may be used for 
coarser vegetable fibrous materials; weakdr, cold solutions 
being employed for finer goods. 

The permanganate process is not infrequently used for 
bleaching fine jute yarns ; but as a rule jute is bleaehgfl. with 
sodium hypochlorite solution, after a prepaJ*;*>i^f treatment 
with alkali silicate, the bleached goods being afterwards treated 
with a 2 per cent, solution of sodium bisulphite. 

New Process for Bleaching Jute . — According to a newer 
process jute yarn ifc first treated with a solution of carbonate 
of soda at 14&° F., and after being drained is immersed in a 
5 per cent, solution of potassium permanganate. At the ex- 
piration of half an hour the* goods are taken out and worked 
in dilute hydrochloric acid, containing a little sodium bisul- 
phite or hydrogen peroxide, followed by washing in* dean 
wkter. 

To*ra^ke the goods still whiter the operations should be 
.repeated. In this process the jute loses about 3-4 per oent. 
in ^weight. 
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A first-class white, which will not alter on exposure to the 
air, can be obtained with tj^e permanganate process, by first 
treating the suitably craned jute £or other vegetable fibrous 
rrfhterial) for some time (three to four hours) in a solution of 
sodium hypochlorite (2° Be.) before entering in the perman- 
ganate bath. After wringing and rinsing, tho goods are Soured 
in a meak acid bath, preferably of acotic actd. 

After wringing, the jute is steeped for an hour in a.l£ per 
cent, solution of potassium permanganate and then thoroughly 
washed. The material, which is stained brown, is entered in 
a b'atii of radium bisulphite, prepared from 950 parts of water 
and 50 parts of bisulphite (88° B&), and is left there for about 
three-quarters of an hour. The bleached material is thoroughly 
rinsed and then entered in a soap hath*, consisting of a ^ per 
cent, solution of soap with a little ultramarine water-blue or 
methyl violet to improve^the white. In tins bath the jute is 
treated for fifteen to twenty minutes, and acquires an improved 
lustre. . % 

Bleaching Skins . — Shoepskins to be used for rugs, etc., 
must be washed, drained and dressed before bleaching, the 
dressing process usually consisting of a treatment with alum, 
salt, carbonate of soda and soap solution. The dressed skins 
are stretched on wooden frames and then bleached. The 
permanganate process may be used, though it is not so re- 
liable as the peroxide process (sodium peroxide) previously 
mentioned. The skins are laid in pairs /woolly sides out) 
in a £ per cent, solution of permanganate un|il they have 
acquired a deep brown stain, whereupon they are femoved, 
drained, washed and placed in strong bath of sulphurous 
acid (dissolved sulphur dioxide) until the wool is pure 
white. 

These two operations are preferably carried out quicfiy, so 
that the skins are not left too long in the liquor. Th^, final 
treatment oonsists in washing the skins in dilute Sulphuric 
acid andtthen carefully in lukewarm water. 



Bleaching 'Biraw . — Of the numerous methods applied to 
the bleaehing'of straw, the permanganate process is worthy of 
mention as the simplest. ‘ The straw* is placed lengthwise in 
successive layers ih a suitable trough, where boiling water'is 
poured over it. Tho straw is left in the water for ten to twelve 
hours altogether, being treated at intervals with brine. Boil* 
ing water is added after each tieatment. According to the 
degree^ of purification attained, the straw is next entered in a 
1-5 per cent, hath of soap at JO" C. (109' F.) and kopt therein 
at about the same temperature for two to four hours. Next 
follows ritiRing with warm water, draining (preferftfiTyin a 
machine) aipl drying in a room at’ a temperature not exceeding 
26° 0. (79° F.) 

To dispense with the soaking in boiling water the soap bath 
must be used stronger (about 3*5-6 P or cent.), and the straw 
left in it for a longer time (about six hours) at the temperature 
specified. After taking it out of the soap fiquor the straw is 
suitably rinsed with lukewarm ^ater and placed in a 10 per 
cent, solution of potassium permaijganato, where it is left for 
twenty minutes and is then transferred at„once to a 6-7 per 
cent, solution of sodium hypochlorite (Na 2 S 2 O a + 5H 2 0). 
This solution must contain 2 *2-6 6 per cen^pf^ydrochloric 
acid, added shortly before the fully bleached straw is taken out. 
Rinsing and drying complete the process. * 

Bleaching Ivory . — The permanganate prooess may be ap- 
plied to bleaching «ivory. For this purpose the ivory is placed 
for half an hsur in a O’ 4 per cent, solution of potassium per- 
manganate, and is then taken out and well rinsed, to be next 
transferred to a 10 per cent, solution of oxalic acid, also for 
half an hour. After washing, the cycle of operations is re- 
peated as often as necessary to obtain the desired # effect. 
Finally the ivory is left for a short time in a hot mixture of* 
lime,* bran and water, then rubbed over with perfectly dry 
sawdust and exposed for a long time to the influence of sun 
and air. In connection with this process it should* be noted 
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that part of the oxalic acid, on coming, in corftflct with man- 
ganeso dioxide, is decomposed, with liberation of carbon dioxide. 
With mangaueso protoxide, oxalic; acid forms a sparingly 
soluble, colourless salt t which is soluble in strongly acid 
liquids only. 



CHAPTER VIII. 


HYDR00E1J FEUOXTDE. 

CoN^TlTCTloN and Properties. — HydyDgen peroxide, H: 2 0 2 , 
contains twice as much oxygen c,s water, find has a great 
tendency to decompose into water and oxygon, as expressed 
fey the equation : — 

2Kfi, = 2H 2 0 # + O r 

Hydrogen Water # Oxy- 
peroxide gen 

Now compounds that readily p^rt with oxygen are termed 
oxidising agents ; and hydrogen peroxide is included in this 
category. At the moment of its liberation from a compound, 
oxygen exerts a powerful oxidising and bleaching effect ; and 
this is the case with the oxygen set free by hyjpgan peroxide. 

Preparation of Hydrogen Peroxide. — Hydrogen peroxide is 
prepared by placing barium peroxide in cold dilute sulphuric 
acid— insoluble barium sulphate and an aqueous solution of 
hydrogen peroxide Joeing formed. The reaction is expressed 
by the equation : — 

Ba0 2 + H 2 S0 4 = BaS0 4 + H 2 0./ 

Barium Sulphuflc Barium Hydro- 
peroxide acid sulphate gen 

peroxide 

r *By Sistilling this solution in a partial vacuum the water can 
be drwan off first, and nearly pure hydrogen peroxide is 
obtained,* as an oily fluid from which the Dure, crystalline 
peroxide can be prepared. 
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According to P. Courey the best and simple method of 
preparing hydrogen peroxide is iron* barium peroxide and 
hydrofluoric acid. It may also be obtained from perborates, 
peAulphates and percarbanates, the chief source, however, 
being barium peroxide or sodium peroxide. # 

The barium peroxide for this purpose is p^pared by heating 
barium* nitrate to 300° C. in a current of air. The product is 
slaked before being dissolved (in hydrochloric acid), ite bulk 
being increased by this treatment, which causes it to crumble 
down to fine powder. To prepare hydrogen peroxide an 
earthenwaro vessel js cnarged with 20 galls, of water, 3|*lb. 
of hydrochloric acid and 88 lb. of ice, 7 lb # of barium peroxide 
being gradually stirred into this dilute i^cid at 15° C. (59° F.). # 

When the peroxiUo has completely dissolved f gall, of dilute 
(40 per cent.) sulphuric acid is added, to # throw down the 
barium as sulphate. Thu whole is then neutralised with 6| lb. 
of sodium phosphate — iron oxide and alumina being thrown 
down — and finally made alkaline with ammonia before filter- 
ing. To neutralise any excess of the alkali the filtrate is run 
into sufficient dilute.sulphuric'acid to give a neutral reaction to 
the liquid, which contains 10-12 per cent, of hydrogen peroxide 
by volume. - 

• The preparation of hydrogen peroxide from barium peroxide 
and hydrofluoric acid can be carried out in the following 
manner : — 

Sixteen galls, of water are placed in a wooden vat along with 
30 lb. of hydrofluoric acid, and into this mixture is gradually 
stirred about 30 lb. of barium peroxide previously \hinned 
down tg a uniform pulp with 4 galte. of cold water. On add- 
ing the pulp to the acid liquor the latter is vigorously stirred 
with a wooden crutch ; and not more than 2 lb. of the^pulp 
should be added at a time, since a larger quantity or insufficient 
crutching will result in an undesirable rise of temperature 
attended with considerable loss of hydrogen peroxide^ 

Commercial barium peroxide and hydrofluoric .acid vary yi 
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percentage strength. The above quantities refer to concen- 
trated fuming hydrofluoric acid and 85-90 per cent, barium 
peroxide. 

Usually the addition of the barium peroxide pulp to the 
dilute hydrofluoric acid is continued until, after ten to fifteen 
minutes’ energetic stirring, the solution turns red litmuB paper 
blue. Insolublo barium fluoride and hydrogen p^rOrde are 
formed at once ; the larger the amount of the latter produced 
the more gradual the displacement; and to ensure this being 
complete, the mixture mu«t always be stirred thoroughly. As 
sooh as the abo v e reaction occurs dilute hydrofluoric acid is 
added until j»he liquid is again acid to test paper, stirring being 
then continued vigorously for half an hour, and the mixture left 
to stand for twelve hours. The barium fluoride settles down 
and the clear solution of hydrogen peroxide — of about 10-12 
per cent, (vol.) strength — is drawn off. The deposited barium 
fluoride is drained on a filter and thrown into sulphuric acid, 
to recover the hydrofluoric acid, which can then be used over 
again. 

As already mentioned, sodium peroxide dissolves in cold 
dilute sulphuric acid without liberation of oxygen, a mixture 
of hydrogen peroxide solution and sodium ^phate being 
formed : 

Na 2 0 2 + H 2 S0 4 = Na 2 S0 4 + H 2 0 2 . 

Sodium Sulphuric Sodium Hydro- 
peroxide aoid Bulphate gen 

peroxide 

The mixture contains 30 per cent, of hydrogen peroxide by 
weight. — 

Crystalline Hydrogen Peroxide . — The aforesaid crystalline 
hydrqgen peroxide was prepared by W. Staedel from L strong 
solutions— containing up to 95 or 96 per cent/ of hydrogen 
peroxide — though it is said that weaker solutions {80-90 per 
cent.) will also furnish the crystalline product. The melting 
point of this latter has been determined as - 2° C. 'Repeated 
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analyses of Staedel's crystals gave 100 per cent* of hydrogen 
peroxide, i.e. f the product is perfectly .anhydrous: 

Properties of Hydrqgen Peroxide Solutions. — Hydrogen 
peroxide is a colourless, syrupy liquid whick evaporates*in the 
air ; it will keep for a considerable time as a slightly acid solu- 
tion. 

The commercial solutions of hydrogen peroxide usually con- 
tain about 3 per cent, of H 2 0 2 by weight, corresponding to 
10-12 per cent, by volume. In^ addition to a slight excess of 
phosphoric acid they generally contain a small amount of 
sodium sulphate and * little magnesium cbjoride or sodium 
chloride. 

The addition of phosphoric acid and salt improves the keep- 
ing qualities of the solution, on which "account it has been the 
custom in practice to sour the bleaching liquor with phosphoric 
acid in the event of any noticeable decomposition taking place. 

The strength of technical hydrogen peroxide solutions is 
generally expressed by the volume of oxygen that can be liber- 
ated per unit volume of solution, the usual 12 per cent, (vol.) 
of oxygeft corresponding to about 3 per cent, of hydrogen 
peroxide, as stated "above. 

SthMity— Hydrogen peroxide keeps best at low tempera- 
tures, in the dark, and in presence of small quantities of acid. 
The stability is also improved by the addition of 1 grm. of 
naphthalene, or 20 grms. of alcohol or ether, per litre. 

In presence of alkalis and when heated ^hydrogen peroxide 
readily parts with its oxygen (H 2 0 2 = H 2 0 + Q). 

Commercial Hydrogen Peroxide Solutions.- — Anfbng the 
commercial solutions of hydrogen peroxide special mention is 
deserved by that put on the market by E. Merck of Darm- 
stadt, this preparation being entirely free from acids, salts or 
•organic compounds of any kind. It is sold under the ^Trade 
Mark “ Pferhydrol,” and is a chemically pure aqueous»solu- 
tion. 

Since the percentage oonteut, by volume, of this preparation * 
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(30 per cent, hydrogen peroxide) corresponds to more than 
three times th6 percentage by weight, Perhydrol may be re* 
garded as 100 per cent. pure. ' , 

E. do Haon, Hanover, also supplier a solution of hydrogen 
peroxide, containing over 30 per cent, by weight. 

Perhydrol a water-white liquid, of sp. gr. 1*111 at 15° C. 
and particularly active. Diluted with distilled watei in the 
propoitton of 9 to 1, it corresponds to a 3 per cent, solution of 
peroxide. 

Another preparation, ccfcntataing up to 65 per cent, by 
voluAie, is put op the market by Etkiigswater $nd Ebell, 
Linden (Hanover). 

Decomposition of Hydrogen Peroxide .-- As already men- 
tioned, hydrogen peroxide readily decomposes in water, with 
liberation of nascent oxygen, on which account it must be 
classed among the most poworful oxidising agents known. It 
decomposes, and therefore bleaches, a number* of natural and 
artificial colouring matters. • 

The decomposition of hydrogen peroxide may proceed sud- 
denly, especially in presence of finely divided solid substances, 
and thus give rise to violent explosions. In order to prevent 
this it is usual in practioe to employ dilute aqueous solutions 
only. Contaminated solutions of hydrogen peroxide are 
liable to result in bleaching failures, owing to the rapid de- 
composition of the solution, with liberation of oxygen. This 
decomposition may { also occur when the peroxide has been 
stored for sonyi time, so that the liquid is eventually nothing 
but ordinary water and not a solution of peroxide at all. 
When the storage vessel is (dosed too tightly the pressure of 
the oxygen disengaged during prolonged storage may burst the 
vessel, especially when the preparation is not pure. 

Parity of Hydrogen Peroxide . — To obtain perfect bleaching 
it is essential that the hydrogen peroxide preparation used 
should tfb quite pure. When, for example, alum and 
magnesium sulphate have been used in the preparation, the 
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fibres of tlie fabric to be treated are liable to* Become clogged 
with impurities, and therefore will not bleach. Such impure 
preparations, however are now rafe. , 

Storage Vessels. — Metals, iron nails (ft* rust, all of which 
exert a catalytic action on hydrogen peroxide and decompose 
it at once into oxygen and water, must J>e avoided. Conse- 
quently metal vessels must not on any account be used for 
storing hydrogon peroxide solutions. Wooden vessels are 
suitable, but must not contain* any iron nails. Earthenware 
vessels and the like may also be uftod. 

Care in 'Handling.'- — Since hydrogen perftxido causes white 
patches on the skin, care is neoessary*in handling this sub- 
stance. m 

Instability of*Hydrogcn Peroxide Solutions. — Recent experi- 
ments carried on by A. JH’ischer, on the Ji ability of hydrogen 
peroxide solutions to decomposition, show that Merck’s Per- 
hydrol (30 per*cent. hydrogen peroxide) will keep for -an un- 
limited time if carefully stc~od, though the dilute solutions pre- 
pared therefrom with the aid of distilled water will not do so. 
Solutions of 4-7 .per cent, strength decompose more rapidly 
th^ji such as are either stronger or weaker. From 10 per 
cent, upwa^s the stability increases with the concentration. 
Dilute officinal acids : sulphuric acid, hydrochloric acid and 
phosphoric acid, in quantities as small as 01-0‘3 per cent., 
will considerably retard the decomposition of dilute solutions 
of hydrogen peroxide ; and boric acid alsG acts as a preserva- 
tive, though in a leaser degree. 

Oxalic aoitl will not decompose dilute solutions of peroxide 
at all; and in proportions of 01 -0*3 per cent., and even up to 
2 per cent., it retards decomposition considerably. As already 
mentioned, it is advisable to dilute the 30 per cent, jjrepara- 
tion (or ctfmmeroial solution of similar strength) to the re- 
quisite degree just before use. • 

Reagent for 9 Hydrogen Peroxide . — Titanium sulphate is 
found tfi be the most delicate reagent for hydrogen peroxide, 
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since it will detect the presence of 1 part in 1,800,000 parts 
of water. When the proportion reaches 1 : 18,000 the reagent 
turns dark yellow; with \ : 180,000 it becomes pale yellow, 
and a pale yellowish tinge is apparent with 1 : 1,800,000. 

Valuing Hydrogen Peroxide Solutions . — The value of com- 
mercial hydrogen peroxide solutions depends on the content 
of hydrogen peroxide, the amount of residue, and the pitteence 
of free inineral acids, especially sulphuric acid. 

The presence of hydrochloric acid and sulphuric acid is first 
determined qualitatively by means of silver nitrate and barium 
chloride respectively. Hydroohloric acid gives a <!urdy, white 
precipitate with silver nitrate, whilst the presence of sulphuric 
k acid is rovealed by the formation of a danse white precipitate 
(barium sulphate) with barium chloride. 

Testing Hydrogen Peroxide . — The hydrogen peroxide con- 
tent of the commercial preparation can be determined by the 
following method, devised by W. Duli&re 1 : A solution is 
prepared by dissolving 5-648 grins of potassium' permanganate 
in 1,000 c.c. of water. This solution is just decomposed by a 
quantity of hydrogen peroxide solution exactly corresponding 
to 1,000 c.c. of oxygen. , t 

For testing the commercial preparation 1 c.e^of the latter 
is measured out, mixed with 30 c.c. of dilute sulphuric acid, 
and carefully titrated with one drop at a time of the above 
permanganate solution, until a pink coloration is obtained. 
Each C:C. of permanganate solution consumed corresponds to 1 
c.c. of free oxygen. 

The hydrogen peroxide content oan also be determined by 
the following method: The hydrogen peroxide solution is 
diluted with water until it oontains 0 ’05 -0-20 per cent, by 
weight; and 25-10 c.o. of this solution are then rendered 
alkaline by the addition of about 5 c.c. of 15 per bent, caustic 
soda At potash. Twenty-five c.c. of deoinormal iodine solution 
are next added, the nearly colourless liquid being gently in- 
yetted several times to disengage the oxygen, The* nature 
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is now acidified with about 10 o.o. of dilute hydroohlorio acid 
(1:1) and the ifnconsum§d iodine. Is titrated baok with 
deoinormal thiosulphafcS, with or without the addition of 
stihrch solution as indicator. (1 c.c. of deoinormal iodine cor- 
responds to 0*0017 grm. of n 2 (\.) 

Bleaching Wool with Hydrogen Peroxide . — \^hen wool is 
treate* 1 with a commercial (3 per cent.) 'solution of hydrogen 
peroxide, that has been dilutod with 8 volumes of wajier and 
rendered slightly alkaline witl^a little ammonia (see above), 
it will not appear to be sufficiently pleached by the first (short) 
treatment. % Nevertheless, by leaving the wqpl in the bath for 
about six hours, with repealed turning, and then allowing the 
material to ro nain exposed to the air for some time in a damp 
condition, followed by washing and a*short treatment with ft 
strong solution (8-18° B^.) of sodium bisulphite, succeeded 
by exposure to the air^for twenty-four flours, souring with 
dilute sulphuric* acid (1° B6.) and repeated washing, the 
wool will become perfectly white. 

Wool and other animal fibres (hair) can be bleached as 
follows, ‘without requiring any after treatment with bisul- 
phite : — 

l^ie wool, or hair is first* scoured by prolonged treatment 
with soap solution at 122° F., and is then rinsed. 

To prepare the bleaching bath 1-5 galls, of 10-15 per cent, 
(vol.) hydrogen peroxide solution and 2^ lb. of ammonia (sp. 
gr. 0*985) are added to each 10 gills, of ^vater (which must 
be free from lime). The temperature of the hath should be 
about 68° F. 

The dry material is now entered, and left in the bleaching 
liquor for ten hoilrs, after which it is taken out, wrung or 
squeezed, and transferred, without washing, to a well-venti- 
lated drying room at a temperature of about 59-62° F.‘ 

In thil prooess it is advisable to use several weak bitching 
baths in succession, the goods being first entefed in the 
weakest and coldest bath, and left there for about two hours, 
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afterwards parsing them through a seoond, third and fourth 
bath, each of which is fresher and strongeV than the previous 
one. Finally, a perfectly fresh bat'!} is used, and the goods 
on issuing from this are wrung and f dried at about 59*62° F. 

According to another process, recommended by C. A. 
Fawsitt, th^ wool is first treated with a solution of alkali 
silicate (2 lb. per io galls, of water), wrung, and entered in a 
bath opnsisting of 30 galls, of water, 16 galls, of hydrogen 
peroxide (10 per cent, vol.) and 2^ lb. of sodium silicate (66° 
BA). Here it is left fot^ twenty-four hours at a tempera- 
ture of 75° F., apd is then taken out, wrung and jlried, that is 
to say, hun^ up to dry, during Wnich operation the hydrogen 
peroxide completes its bleaching action. 
r An analogous bleaching process,* in which, however, the 
goods are subjected to a preliminary treatment with Boap 
solution and an after treatment with oxalic acid, is the follow - 
ing:— 

1. Preliminary Treatment . — The wool is J,eft for some con- 
siderable time in a soap solution at 122° F. 

2. Bleachmg Bath . — After a thorough washing ‘in water, 

the wool is immersed in a very dilute solution of sodium 
silicate, until thoroughly soaked. ' It is next transferred direct 
into a bleaching bath consisting of 1 part of hydrogen peroxide 
solution (10-12 per cent, vol.) to 2 parts of pure v^ater, and 
rendered alkaline to red litmus paper by sodium silicate. The 
bleaching process ij conducted at 100-104° F., and takes one to 
two hours, thp bath being tested at intervals with red litmus 
paper and treated with an addition of sodium silicate if found 
no longer alkaline. ( 

3. After Treatmmt . — The bleached wool is rinsed with 

water, and is placed for a short time in a ^ per cent, solution 
of oxalic acid, containing a little methyl violet ; after wliioh it 
is ringed and dried. * 

It wilb be evident from the foregoing descriptions that the 
bleaching bath always contains caustic alkali, ‘which instigates 
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the bleaching action. This latter may, hoWAver, easily be- 
come too energetic, to avpid which Wolffenstein retards the 
decomposition of tho*peroxide by* adding weaker alalia, that 
^ust give a basic reaction with litmus. # Such compounds in- 
clude sodium acetate and the 1 salts of several poly basic #>rganic 
acids. 

The process is carried out by treating a 3 per cent, solution 
of hydrogen peroxide with 10 per cent, of sodium acetate, and 
allowing this liquor to act on the wool for twenty-four hours. 
At the end of this time the wool will be completely bleached, 
whilst on 1 # a small quantity of hydrogen ^peroxide has been 
decomposed. 

Bleaching Silk v^ith Hydrogen Peroxide . — The silk is first 
scoured with rfoap and a li&le soda in the usual manner, 
followed by souring in Rightly acidifiod^water and rinsing in 
clean water. 

To facilitate the uniform moistening of the fibres it. its also 
advisable to subject them* before bleaching, to the action of 
a 3 per oent. solution of # ammonium carbonate, and then im- 
mersing the moistened silk in tho bleaching bath. 

The bleaching liquor is prepared by diluting the 3*2 per cent, 
solution of, hydrogen peroxide with four times its volume of 
pure water, a suitable quantity of magnesia being added. 
After twenty-four hours the silk is taken out, and when 
washed and dried will be bleached sufficiently white but 
deprived of part of its lustre, and will have acquired a rough 
texture. The fibre, however, is not weakened. 

In a further experiment the scoured silk was treated with 
hydrpgen peroxide solution diluted with 4-6 volumes of water 
and a little ammonia, and then put through an after treatment 
with^sodium bisulphite solution (15° B6.) containing # a little 
hydrochloric aoid. This gave a fully bleached product that 
retained its lustre and smoothness. 

A similar result was obtained by entering the" Bilk,, after 
twelve •hours’ Immersion in the bisulphite liquor, in a batjji of 
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very dilute hydrochloric acid, followed by washing and drying. 
The results of a number of trials ohowed that strong bleach- 
ing batljs are required for bleaching sflk with hydrogen per- 
oxide. 

The^use of magnesia causing the silk to feel rough, it seems 
advisable to removp any magnesia adhering to the fibre by 
means of dilute hydrochloric or sulphuric acid. Whet mag- 
nesia is used, the hydrogen peroxide liquor may also bo 
warmed. 

In the experiments mentioned above, the bleaching liquors 
were* not warmed*: 

Silk can he well bleached without suffering any loss of 
gloss, strength or elasticity by the sufficiently prolonged 
action of a hydrogen peroxidfe bleaching liquor of suitable 
strength (rendered qlkaline by a littje ammonia), followed by 
an after treatment with sodium bisulphite solution, preferably 
succeeded by a short immersion in dilute hydrochloric acid. 

The goods are preferably left m the bleanMng bath, with 
frequent turning, until the desired effect is obtained. In 
many instances, however, it is sufficient tp impregnate the 
material with the bleaching liquor, and squeeze out the 
surplus, the material being then left exposed tc^tbe air for a 
considerable time, and treated over again if necessary. 

C. A. Fawsitt recommends, for bleaching silk, a* mixture 
of 10 galls, of hydrogen peroxide solution (10 per cent, vol.) 
and 20 galls, of wa^er, containing 4 oz. of caustic soda and 
6 oz. of sodiu&i silicate. 

Ammonia, magnesium sulphate and caustic, soda may all 
be replaced by sodium silicate. For each 10 parts, by weight, 
of sooured and rinsed silk, the bleaching bath is charged with 
5-15 parts of hydrogen peroxide (10-12 per cent, vo^) ac- 
cording to the quality of the goods — chappe silk, for instanoe, 
requiring a much smaller quantity of bleaching agent than 
tussah sills. The acidity of the hydrogen peroxide is neutral- 
ist with sodium silicate to produce the necessary "alkaline 
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reaotion, 1 part of sodium silicate solution hjing added for 
every 10 parts of hydrogen peroxide. 

In this bath the bleaching of chappe silk may be carried on 
at a temperature of 150-165" F. ; whilst # iu bleaching tussah 
silk the bath must finally bo heated to 212° F. Asa rjile the 
goods will bo found sufficiently bleached^* after *being worked 
abouff for a few hours in the bath. An immediate rinsing 
follows ; and it is also advisable to treat the bleached goods 
in a soap bath, a trace nf methyl violet, etc., being 
added. 

If it be desired to* impart “scroop ” to “the silk the latter 
must be passed through a liquor containing acetic acid. 

According to the* process of C. J* Mathos, tho cocoons pf 
tussah silk are first softened in* warm water, and then treated 
with a seventy-five fold quantity of carbonate of soda solution, 
containing 8-10 per cent, of carbonate, basod on the weight of 
the silk. The cocoons aro thon unwound and the silk is wrung. 
In this treatment the silk loses about 10 per cent, of its 
original ^dry weight. The actual scouring of tussah silk is 
performed in a 25 per cent, solution of carbonate of soda, the 
alkalinity being then neutralised with dilute hydrochloric 
acid, followed by a thorough washing. The bleaching can 
be effected with the above solution of hydrogen peroxide. 
Mathos * recommends an » after treatment with potassium 
chlorate and sodium nitrite. 

According to another process, the natural brown tussah 
silk is wetted in a lukewarm 1 per cent, solution of ^carbonate 
of soda, followed by immersion for two hours in a soap solu- 
tion containing 10-12 per cento of soft soap (based on the 
weight of the silk). The scoured silk is still of a brownish 
colour, though for many purposes this is no drawback- The 
bast soap ffom the scouring process cannot be used over again, 
and must therefore be thrown away. To reduce Jihe* colour 
of the silk to p, light shade or white it must be enterbd for 
teq hours in a strong solution of hydrogen peroxide, contem- 



(50 


BLEACHING AND DETERGENTS. 


ing a little b<Mx, at 158“ F., followed by a boiling hot 5 per 
cent, soap bath and then by a lukewarm bath of soap. 

A n$w process for bleaching silk consists of adding glycerine, 
an alcohol, a ketonh or an aldehyde f to the hydrogen peroxicle 
solution, this addition being said to rondor the scouring of the 
silk unnecestary. *For example, 22 parts by weight of raw silk 
are heated for an hour in a vessel charged with parts of a 
3 percent, solution of hydrogen peroxide and 22 parts of 
acetone, the vessel being fitted with a reflux condenser. 
Again, 11 parts^of boiled ehappe silk are treated for twenty- 
four to forty-eight hours in the coM wit*h 33 part^of hydrogen 
peroxido solution and 22 parts of alcohol. In- both cases the 
addition of a little aranjonia is advisable* 

Bluing before Bleaching. ~*-lt is worthy of mention in this 
place that in bleaching animal fibres with hydrogen peroxide 
the process is frequently supplemented by slightly bluing the 
fibres, which otherwise are not bleached 'perfectly white. 
According to the patented process of the Gh&nische Fabrik 
Opladen, the wool or silk to be bleached may bo blu^d before- 
hand, by treating it with a dilute solution of some bluish 
dye, such as Acid Violet, Alkaji Blue, or the like, unj.il it 
has acquired a faint bluish tinge. The usual bleaching 
treatment is applied afterwards. This procedure is claimed 
to effect a considerable saving of hydrogen peroxide, in ad- 
dition to furnishing a pure white. 

Bleaching CottcAi with Hydrogen Peroxide . — Cotton is 
usually bleached with bleaching powder, an agent that can- 
not be replaced by the much dearer hydrogen peroxide. 
Nevertheless the latter is sometimes used for treating certain 
classes of cotton goods, such as fine counts of yarn. A per- 
fect, fy.ll bleach can be obtained by combined treatment with 
hydrogen peroxide and bleaching soda. The gdods are first 
treats! with carbonate of soda solution, then with dilute 
caustic soda (10 parts of caustic soda, sp. gr. 116, to 100 parts 
of jvater), in a hawking kier, for about six to eight fiours, in 
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the usual mariner, and afterwards suitably* rinsed and 
squeezed. After this preparatory treatment the goods are 
put through a souring, bath (sp. gh 1*03), transferred to a 
btfth of bleaching soda (sp. gr. 1’005), and left in a heap for 
one hour. After a good washing the goods are passed through 
caustic soda (sp. gr. 1*07), washed again , and pjit through a 
wrings They are next entered in the hydrogen peroxide 
bath, which has been prepared by diluting 2| galls, of com- 
mercial hydrogen peroxide witl* eight times that quantity of 
water, 8 oz. of ammonia (20* Bri.) being added. In this 
liquor the goods are left for at least eight hours (i.e., until per- 
fectly white) at a temperature of about 77-86°^ F., and are 
afterwards put through a wringer and dried in the air (exposed 
to the light.) 

Bleaching Linens with Hydrogen Peroxide . — According to 
Ubicini, grass bleaching may be replaced by hydrogen per- 
oxide; but the latter is more expensive. 

Hydrogen peroxide bleaching is not equal in all respects to 
grassing, the action of which latter process, according to 
Ubicini, te partly due to the ozone present in the air. The 
serial order of the operations in the Ubicini process is as 
follows : Soaking the goods, washing, liming (2-3 per cent.), 
3 ouring with hydrochloric acid, washing in a 2 per cent, bath 
of carbonate of soda, 1 per cent, of caustic soda, 0 5 per cent, 
of resin, Boaping for three hours at 122° F., washing for three 
hours, and treating with hydrogen peroxide* at 120-140° F., the 
goods being turned at frequent intervals. A treatment with 
hydrochloric acid completes the process. 

Bleaching Jute with Hydrogen JPeroxule. — Jute always re- 
quires to be cleansed before bleaching, by boiling it in a 5 per 
cent, solution of carbonate of soda, followed by rinsing. 

The bleaching of jute (Chinese and East Indian litre, or 
jute fabrics) is effected with a 10-12 per cent, (vol.) solution of 
hydrogen peroxide, containing 2 per cent, of ammbnia ,(20° 
M). 'Bhe jute must be left in this bath for one to two days 
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at a temperature of 77-86° F. After being taken out the 
goods are dried in the air, 

The cleaned material 6an also be, dipped in the above 
bleaching bath and properly steeped, ,J.he surplus liquor being 
then expressed in a wringer, and the still damp material dried 
slowly at 68° Jb 1 . This latter operation must be repeated if a 
successful result is desired. .. 4 

With commercial hydrogen peroxide solution, diluted with 
an eight-fold quantity of watgr and made slightly alkaline 
with ammonia, the jute will net be sufficiently bleached, even 
by two days’ imjnersion in the bath ;» and it is^only by re- 
peating the treatment for the saffie length ‘of time, and sup- 
plementing it with an after treatment with sodium bisulphite, 
that a nearly pure white can be obtained. « 

As previously mentioned, jute (and especially fine yarn) can 
be bleached by the perrnauganate process. After a suitable 
treatment with carbonate of soda and permanganate solution 
the goods are worked about ip dilute hydrochloric acid 
containing hydrogen peroxide solution, and thon washed. 
The process must, however, be repeated in order to obtain 
a perfect white. In a recent process, patented by Martin, 
the jute is first of all boiled in an autoclave for four hours, 
in a solution containing, for 12 cwt. of material, 1 cwt. of 
calcined soda, 6 lb. of oil of turpentine and 6 lb. qf carbon 
disulphide. In this process an attempt is made to reduce the 
consumption of the t bleaching agent to one-half. 

Bleaching Y arious Vegetable Fibres with Hydrogen Per- 
oxide . — Manila hemp can be bleached with hydrogen peroxide 
in the same way as jute. # With this object the commercial 
hydrogen peroxide (3-2 per oent.) is diluted with only five to 
six times its volume of water, the liquid being rendered alkaline 
with about 2 per cent, of ammonia. The Manila hemp is 
soaked in this bath for one to two. days, and if not then suffi- 
ciently b4eached is subjected to a ’repetition of the same 
treatment. The goods are then taken out, wftmg and placed 
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for a short time in a dilute solution of sodium bisulphite, 
followed by suitable washing and drying. In this process the 
lustre and strength of ^he fibre are preserved. 

° The various kinds of,, hemp behave somewhat differently 
under the action of hydrogen peroxide. Before bleaching 
they must be cleansed by a faintly alkaline agent ; and the 
bleaching Uquor may be prepared by diluting hydrogen per- 
oxide solution with 4 volumes of water, a little apimonia 
being added to produce an airline reaction. In the case of 
Prussian or Russian hemp the material is left in the bleaching 
liquor for three to fear days, whereas Italian hemp will be 
sufficiently bleached in about one and a half days. After 
leaving the bath the material is slightly rinsed, wrung and 
hung up to dry while still damp t , preferably in the air. 

Sisal hemp (Pita fibre) can be bleached, in accordance with 
its practical application, by an alkaline J hydrogen peroxide 
liquor (1 : 4), the operation being repeated when the hemp is 
required as waft .for upholstery fabrics. Mexican fibre may be 
bleached in the same way as Sisal. 

New ‘'Zealand hemp is bleached with a similar, slightly 
alkaline hydrogen peroxide liquor, by immersion for about 
three days. This will make the fibres a nearly pure white, 
sufficiently so for the purposes for which they are intended, 
and they may then be taken out, rinsed, wrung and hung up 
to dry, preferably in the air. The lustre of the fibres is un- 
impaired. 

Bleaching Straw , Wood, etc., with Hydrogeji Peroxide . — 
For bleaching straw the following bleaching liquor is used : 
Commercial hydrogen peroxide (3; 2 per cent.) is diluted with 
twice its volume of pure water, and treated with 4 oz. of 
sodium silicate to every 6 galls. The silicate may be re- 
placed by ammonia (sp. gr. 0*910), at the rate of 1 ^b. per 
10 galls. A bath of this kind can also be used for bleaching 
wood (plates, ornaments), the material being imniersefl for 
about five days at a temperature of about 65-68° F. A little 
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fresh ammonia '(about l.J-2 oz.) is added to the bath at inter- 
vals of about eight hours., After removal ffom the bath the 
material is bleached slowly tat a low temperature. 

The colouring matters and extractives deposited in the cellfl 
of the material are completely eliminated by this process. 

Bleaching tfeathep with Hydrogen Peroxide . — Feathers 
must be thoroughly cleansed with petroleum spirit*/^- soap 
solution,, before bleaching, to remove both the natural fat 
and all traces of accidental grease from external sources. 
With this object tho feathers afle soaked for six to eight hours 
in petroleum spirit in a closed vessel (to* prevent l^ss by eva- 
poration). If possible, each separate feather should be 
moved about gently, in order to facilitate tjie extraction of the 
fat ; but violent agitation must/he avoided, owing to the risk 
of tangling the feathers. When cleansed, the feathers are 
dried in a moderately strong current of jvarm air. While they 
are cooling, the bleaching liquor is prepared; cooling being 
found to be indispensable to the attainment of full bleach. 

According to another process the feathers (ostrich feathers) 
are cleansed in the usual way by washing in a warm ‘solution 
of soap, freed from grease with very dilute ammonia, and then 
entered into the bleaching bath. 

Worn and tangled feathers have to go through a preparatory 
treatment. For this purpose 4 oz. of white tallow soap are 
dissolved, by boiling, in about 1 gall, of soft water, the solu- 
tion being skimmed flnd set aside to cool. In the meantime 
the feathers h^e been soaked in lukewarm water, and are 
next washed with the cold soap solution, preferably by spread- 
ing them out on a smooth, plean support, the soap solution 
being applied with a pad of linen cloth. The washed material 

is rinsed with lukewarm water, then laid between two olean, 
• % 
dry linen cloths and patted gently with the haad. When 

nearly *Iry the feathers must be taken out of the cloths, and 
curled ancP dried by the heat of a co*ke fire, whioh must be 
smokeless. 
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The bleaching liquor consists of undiluted hydrogen peroxide 
solution (10 per cent, vol.)^ to which has been added just 
sufficient ammonia to i&ave it fairftly acid to litmus. paper. 
During the bleaching process tlie feather^ must naturally be 
completely submerged and protected from light. The opera- 
tion take.i from eight hours to three day#. The remarkable 
different ’if the time is due to differences of origin and age of 
the feathers, and the adherent natural colouring matters. 
During the first part of the pnocess the goods are gently 
moved to and fro in the bath. * When the desired degree of 
bleaching is ^attained the feathers are rinsed in soft wilter, 
preferably rain water. Rinsing is followed by a hath of spirit, 
containing 10 per c#nt. of ether, thig being succeeded b^ 
another rinsing, chaining in thd. hydro-extractor and drying. 

When dry the feathery are passed tlyee or four times 
through pure benzine, and waved about in the air until dry. 
Curling is done With a knife. 

Instead of the* foregoing process, which, however, yields 
results that satisfy all requirements, the feathers may, as 
already mentioned k bo first treated with a warm solution of 
soa]3, followed by very weak ammonia, and then placed in a 
hydrogen peroxide solution (10 per cent, vol.) that has been 
made very faintly alkaline with ammonia, the temperature of 
the bath being about 85-95° F. About 11 lb. of the cleansed 
material can be bleached with 2£ galls, of liquor, the feathers 
being kept in the bath for about twenty-four hours and worked 
about frequently. On removal from the bath ©the bleached 
feathers are rinsed with cold water, and then laid f&r about 
two hqurs in a cold solution of crystallised tartaric acid (2^ 
per cent, strength). This is followed by rinsing with cold 
water until the acid reaction has completely disappeared after 
which the feathers are dried. 

0. A. ifawsitt recommends that the bleached and washed 
feathers should be passed through a bath of very filutei sul- 
phuric aCid to stiffen the quills 
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JUeavklntj r Leather with llydrmjeti Peroxide. — As is well 
known, tanned leather contains * a considerable amount of 
tannin,, and grease. Chamoy leather, which is prepared 
by an oil process, 'must be freed fiom impurities and fatty 
matters before bleaching by washing with soap and water, 
the soap bottig removed by repeated and prolonged rinsing 
with soft water. Bleaching is effected in a hydrogen eroxide 
solution (10 per cent, vol.) that has beon treated with 2| per 
cent, of ammonia (20" Be.), the bath being warmod to about 
85-90° F. The leather is left in the bath for about twenty- 
four hours, witn frequent turning. When bleached the 
material is v*ell squeezed, and then washed for a long time in 
soft water, followed by. slow drying in a^current of air, being 
worked about frequently. -Catgut and horn may also be 
bleached by the same process ; but* with regard to the latter 
another method will be given later ore. 

According to Bbrntrager tanned leather (also chamoy 
leather) is digested for an hour ut 104" F.*with benzine (to 
remove fat, etc.), drained, the surplus solvent being removed 
by warming the leather in the water bath, after which the 
material is bleached in hydrogen peroxide solution, gaade 
alkaline with ammonia. When bleached the leather is 
squeezed and washed, and then dried slowly in the air, as 
mentioned above. This process gives an excellent product, 
of a pale reddish white colour. 

Leather may also be bleached by a process analogous to 
grassing. The bleaching liquor is a very faintly alkaline so- 
lution of hydrogen peroxide (10 per cent, voh), prepared by 
dropping ammonia slowly*' into the stirred peroxide solution 
until it begins to turn red litmus paper blue. The material is 
entered in this bath for some time, then squeezed, at?4 hung 
up to dry slowly in a current of air. The whole process is 
generally repeated twice, the bleached leather being finally 
driAd slowly in a draught, and repeatedly worked about the 
while. 
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Bleaching Ivory, Horn, Bonn and Similar A rticles . — Ivory 
may be bleached* in hydrogen peroxide (10 per cent, vol.), 
diluted with twice its 'volume of 0 distilled water, sufficient 
ammonia being added to»makc the liquor*uoutral to botli red 
and blue litmus paper (or at any rate very slightly acid), no 
preliminary treatment being required, fiones must bo freed 
from fc‘, ettt;., before bleaching, benzine, ether or a solution of 
carbonate of soda being used. Borntrager recommends the 
following process for bleaching «ivory, horn and bones : — 

An ethereal liquor is prepdVed by shaking up hydrogen 
peroxide witfi ether 01 benzine, so as to dissolve the former. 
The mixture is separated in a separating funnel, and the 
solution (which contains about GO per cent, of oxygon b^ 
volume) is used* for treating i*ory, horn, etc., the fat being 
dissolved and extracted, a^d the material bleached at the same 
time. • 

This process • being very expensive, is restricted to the 
treatment of fm<i goods. The hath already recommended for 
ivory can be used for bitching bone or horn that has been 
freed from fat with carbonate of soda solution. The materials 
must remain in the bath lor about twenty-four hours, at a 
temperature of about 85-95° F., and bo then transferred for 
about fifteen hours to a similar bath, the temperature of which 
is only 68° F. 

After removal from the bath the materials are dried slowly 
in the air, exposed to the light (preferably direct sunlight). 

Bleaching Hair.— Human and animal hair must be sorted 
and thoroughly cleansed before bleaching. For thfc purpose 
the hg,ir is thoroughly washed wf^ soap and warm, soft water, 
and then immersed in dilute ammonia until it no longer 
repeta water. The bleaching liquor is hydrogen peroxide so- 
lution (10 per cent, vol.) containing 2 j per cent, of ammonia ; 
and in this the cleansed material is left for about twenty-four 
hours at a temperature of 86" 1 F. The operation* does not 
proceed uniformly, owing to differences in the composition of 



6ft 


BLEACHING AND DETERGENTS. 


the colouring' matter, which is more or less altered and 
rendered soluble by the action of ,the hydrogen peroxide ; so 
that Bojno kinds of hair tut*n yellow and then white (occasion- 
ally with a yellowirfn or bluish tinge), whilst others are vei*y 
difficujt to bleach at all. Usually a second, fresh bath is 
necessary in wder to bleach the material sufficiently. When 
the operation has been carried far enough the hair is .squeezed, 
placed in pure, soft water, containing 1/100 per cent, of con- 
centrated sulphuric acid (66°«Be.), and weighted down in 
this liquor for a long time. It' is then washed repeatedly with 
pure wator and dried in the air. Bleached spid washed human 
hair must be dipped, while still moist, in a solution of spirit, 
containing a little oil aqd glycerine, and then gradually dried 
in a draught. *■' 

Cleansed animal,, hair can generally he bleached by the 
following treatment: 1 part of comnrercial hydrogen perox- 
ide solution (10 per cent, vol.) is diluted 4 - with an equal 
quantity of soft water and treated with per cent, of 
ammonia, the hair being left in this bath for twelve hours at 
68° F. The material is then taken out, squeezed and dried, 
without washing, in a well- ventilated and lighted room warmed 
to about 60-63° F. It is advisable, however, to use a series of 
weaker baths, the material being entered first in the weakest 
and coolest liquor (e.g. t 1 part of hydrogen peroxide and 5 
parts of water), and then in a second, third and fourth bath, 
each freshly prepared and stronger than the preceding one. 
Finally the material is treated in a fresh bath containing equal 
quantities of peroxide solution and soft water* On removal 
from this bath the hair is squeezed, and is then dried as de- 
scribed above. 

Blenching Sponges with Hydrogen Peroxide . — Since sponges 
contain calcium carbonate and iron oxide these constituents 
must toe removed, before bleaching, by means of dilute hydro- 
chloric acid. For this purpose it is generally sufficient to 
tre^t the sponges with a mixture of 5 parts of technically pure 
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hydrochloric acid (21° B6.) and 100 parte •of water, for 
eighteen to twenly-four hpurs; though in some cases the 
operation must be repeated. WhSn the sponges abstained 
in red patches, a mixture of 20 parts of pure hydrochloric 
acid and 100 parts of water must be used for the preparatory 
treatment. After the above-named compounds have beep 
dissolve* 1 otit by the acid the sponges are squeezed by power- 
ful pressuro, and washed thoroughly in clean water, to remove 
the acid completely. 

The cleansed sponges are bldkchod in commercial hydrogen 
peroxide solution (lOjfier cent, vol.) containing 2J pur ceflt. of 
ammonia (20° B6.), pressed down with wood or glass, and left 
in the bath for two tQ thiee days (according to the quality of the 
sponges) at a temperature of alSout 68° F., during which timo 
they should be worked abput and pressed ^repeatedly. When 
finished thoy are taken, out, squeezed and slowly dried in a 
draught, preferably in sunlight. 



CHAPTER IX. 

NEW PROCESSES \NI> AGEN'I^i FOR BLEACHING FATS, OILS, 
WAX, PARAFFIN* SOAP AND GLUE. 

A. BiiKAciiiNfi Fats, Oils,* Wax and Paiiafpin. 

<VA'ir Process for IHcadumj Fats and OiU. — H. A. Metz and 
P. S. Clarkson have devised A new process for bleaching fats 
and oils, based on ‘the action of hydrosulphitos, or of hydro- 
sulphito-formaldehydes and sulphoxylatos. 

(a) ‘ Maize oil (200 parts) is mixed with* cold water (200 
parts) containing sodium hydro&ilphite (15* parts), the laBt- 
named substance being prepared fry means of zinc 4 dust and 
sodium bisulphite. The mixture is placed in a closed vessel for 
about ten hours, stirred at intervals and then left to settle. 
At the end of several hours the amber colour of the oil will 
have changed to pale straw yellow, and after a further thirty- 
two hours will be quite colourless. 

(b) Seed oil (200 parts) is mixed with cold water (600 
parts) containing *10 parts of hyraldite NF {q>v.) t or an 
equivalent quantity of a similar substance, in which a com- 
bination of sodium hydrosulphite and formaldehyde forms the 
active ingredient. The mixture is stirred up well in a*closed 
vossel and warmed to 158° F. Whon cool the liquid is 
treated as described above. 

. (c) Raw linseed oil (200 parts) is mixed witft qold water 
(400 * psp’ts) containing sodium hydrosulphite (20 parts). 
Aftdr stirring thoroughly in a closed vessel tlje mixture is left 
to*settle‘ for thirty-two hours, by which time the oil will have 
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been decolorised to a considerable extent, witlppt having sus- 
tained any alteration. The upper layers of bleached oil are 
syphoned off, and the Remainder i£ extracted with petroleum 
spirit; or the whole of .the oil is recovered by means of a 
solvent, which is expelled by distillation. 

Bleaching Wax. — E. Woingartner employs Jor bldflchin^ 
beeswax, otirnauba wax, etc., aluminiuhi-magnesium hydro- 
silicate (fuller’s earth), which has long been used for de- 
colorising oils, his procedure be^ng as follows: — 

One hundred parts of crude ixioswax are heated, with con- 
stant stirring to about 260" F., JO parts of fyllor’s earth feeing 
then added in small quantities, and the temperature raised to 
300-338° R, though not higher. During the beating process 
the fuller’s earth absorbs the jjolourmg matters of the wa&, 
and becomes dark coloured and finally black in the process, 
whilst the colour of tlm bleached wax gradually changes from 
yellow to white*. From time to time small samples of the 
wax are taken, these boing % filtered and set to cool on a glass 
plate, in order to see whether the bleaching is complete. As 
a rule bleaching will be finished in thirty minutes, whereupon 
the application of heat is suspended, and the warm wax is 
separated from the fuller’s earth by filter presses, centrifugal 
machines, or the like. The residue, winch still contains about 
50-60 ppr cent, of wax in addition to the fuller’s earth and 
impurities, is extracted with carbon tetrachloride, carbon 
disulphide, or the like, in order to recover the wax. 

Bleachmg Paraffin Wax . — Bavarian and ^ilosian fuller’s 
earth can be applied to bleaching paraffin wax, in Edition to 
the bleaching of fats and oils. 

B. Bleaching 8oai\ 

Decrolin and Blankite for Bleaching Soap .— The fiadische 
Amlin <£ Sodafabrik has put on the market two bleaching 
agents for soap, “Decrolin” and “Blankite”. The former 
<?f (heap is a soluble greenish powder for bleaching soft soaps, 
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and is prepared by the reduction of salts of formaldehyde- 
sulphurous acid, 0H 2 0 .. H. 2 S0 3 . ( (Ger. Pat. 165,807.) 

Decrolin is a powerful deducing agpnt, its bleaching action 
being only exerted ♦ at high temperatures, so that it must be 
dissolved in hot water, and the solution added to the soap 
towarh the qnd of tho boiling process. About \ per cent., 
based on the weight of the finished soap, is sufficient for 
bleaching. Tho best effects are produced on soaps for which 
whiteness is of more importance than transparency. 

Blankite (pure, anhydrous sodium hydrosulphite, Na 2 S 2 0 4 ) 
is a* fine, white .powder, soluble in water, and # is used for 
bleaching curd soaps. For this phrpose 1 part of Blankite is 
dissolved in 10 parts of cold water, a Bmall quantity (about 2 
fluid oz. per 1 lb. of Blankjte) of caustic' soda lyo being 
added, and the mixture crutchod into tho boiling soap be- 
fore the separation of tho curd. Another method is to strew the 
fine powder over the boiling soap paste. Thorough stirring is 
necessary, to ensure the bleaching agent coining into contact 
with all parts of the soap. About 0*2-0 a 3 per cont. of the agent 
is sufficient. The solution must be used at once, Since its 
power diminishes when kept for some time. The bleaching 
action is based on energetic absorption of oxygen, the hyefro- 
sulphite being converted into bisulphite; or in an alkaline 
solution, into sodium sulphite and sulphate. 

C. Bleaching Glue. 

i. 

The best agent for bleaching glue is the zinc salt of formal- 
dehyde-suCphoxylic acid, this salt not being liable to the defect 
of the corresponding sodium spit, which, in presence of metallic 
salts, undergoes partial decomposition, whereby metallic sul- 
phides are formed and the glue is turned grey. 

For carrying out the process the glue is heated/ that is to 
say th^glue liquor in the boiling pan is maintained at about 
the boiling point of water, and the basic zinc salt of 
formaldehyde-sulphoxylic acid is added in the 'form of*a thin 
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pulp (mixed with water) and well stirred in. .The colour be- 
comes lighter within a fe\^ minutes. About lb. of the 
zinc salt will bleach a tpti of glue. ^ The after treatment is of 
tttb usual kind. Occasionally an addition# of acid to the glue 
liquor is desirable. 

This technically important process forays the ^ubjocf of % 
patent by the Badische Co. 



(JHAPTKft X. 

SOLID* STABLE CALCIUM HYPOCHLORITE AND BLEACHING 
st>L)A. 

A. 'St M i lk Cakiam Ilf/pochlorUc. — The Griesboim-Elektron 
Chemical Co. lias patented a process for the manufacture of 
stable, solid calcium % hypochlorite, in# which “chloride of 
lime ” solution is evaporated under conditions reducing the 
risk of decomposition to a mininjum, the crystals deposited 
from the liquor being separated p-nd dried in a suitable 
■manner. * 

The new “ chloride of lime M obtained in tbismanner posses- 
ses the following advantages over the ordinary preparation : — 

1. When troatad with hydrochloric acid it liberates 80- 
90 per cent, of its own weight of active chlorine. 

2. It is soluble in water, to a colourloss and almost perfectly 
clear solution, so that no special clarifying plant is required 
by the user and no troublesome waste product is formed. 

3. When exposed to the air it does not become soft and 
greasy (like ordinary bleaching powder), since it contains but 
little calcium chloride. 

4. is an excellent bleaching agent, since.it can be made 
to liberate free chlorine, fr§e hypochlorous acid or oxygen, as 
desired. 

5. It is of a high degree of purity and easy to work t 

B. Bleaching Soda . — There are several waye of making 
this •preparation, one of them consisting in pouring fused 
caustic Soda, in suitable amount, and in small quantities at a 
time, on to carbonate of soda, and then passing thfe mixture 

* rj A 



CALCIUM HYPOCHLORITE AND BLEACHING SOD'a. 75 


through a mill. Another method is to boil together sodium 
silicate, water antf ammonia-soda, the mixturo being poured 
into shallow moulds to sfit. Henkel’s bleaching soda consists 
of: Water 48-56 per cant., gelatinous silica 18-26, sodium 
silicate 16-59, carbonate of soda 15*76, caustic soda 0-32, 
sodium chloride 0 39, alumina 0 024 anti ferric* oxide 0 09ft 
per cent. • 

Heilpern and Haas’ bleaching soda contains: Water. 1*685 
per cent., gelatinous silica 0*460, carbonate of soda 84-788, 
caustic soda 0160, sodium chlfuide 7*805, sodium sulphate 
4-414, alumiryt 0*520, ferric oxide 0*044 per* cent, and trtices 
of calcium carbonate. 



CHAPTEB XI. 

ELECTlfclC BLEACHING. 

« 

The eloctric current is utilised in tho preparation of a bleach- 
ing agent to roplace bleaching powder.*' , # 

“ Electric ..bleaching ” implies bleaching with a substitute 
for bleaching powder, .prepared by an ilectrical process, but 
used in the same way as the Ordinary propagation. Owing to 
the numerous drawbacks of ordinary bleaching powder, which 
drawbacks it was desirable to remove, both on the score of 
economy, reliability, cleanliness and convonfenco in working, 
attempts were made, more than«twenty years*' ago, to replace 
this substance by some other bleaching agent. 

Electrolytic Bleaching Lye . — These attempts resulted in 
the production of an “ electrolytic bleaching lye ” analogous 
in composition to bleaching powder, except that completely 
soluble sodium compounds were present in place of the lime 
compounds that always left an insoluble residue. » 

The most important constituent of bleaching powder is 
calcium hypochlorite (Ca(OCl). 2 ), in addition to which the 
compounds CKOa-OCl, calcium hydroxide and calcium chloride 
are present, whilst the electrolytic lye, which is a perfectly 
clear liquid, contains sodium hypochlorite, NaOCl. .When 
bleaching powder is dissolved a residue is loft; and on the 
resulting lye being exposed to the air after careful settling it 
again becomes turbid from the presence of parttolqs of lime, 
whereas this is not the case with $he lye prepared by the 
electrolytic process. 

fhe application of the electrolytic preparation is Ipeoially 
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advisable when no sai table dissolving apparatus 4or bleaching 
powder is available* or the workers are not thoroughly skilled 
bleachers. When wataj* power or a cheap source of .steam 
is at disposal, and whero 'the formation of*injurious effluents 
must be avoided, the electrolytic process is advisable, especially 
since, with good apparatus, it is cheapernthan the ordinary, 
method. Ir? fact it may be used for all purposes for which 
bleaching powder is suitable ; and is advantageous for teach- 
ing jute, hemp, otc., as well as bting applicable to the bleach- 
ing of cotton, linen, paper, cellulose, otc. Fino goods, such as 
lace, curtains, Jjandago^atid the like, are usually not. bleached 
with bleaching powder, but with the decomposition product of 
that agent and carbonate of soda. . 

Sodium hypochlorite is prewired by treating bleaching 
powder with carbonate of f^xla or sodium sulphate, according 
to the equation : Oa(Cl/)) 2 + Na 2 C0 3 --- 2NaC10 + CaC0 3 
(or Ca(C10) 2 + Na 2 BO, = 2NaOCl + 0aSO 4 ). Wherever it 
has been the practice to use solutions of sodium (or potassium) 
hypochlorite, which are ajso known in commerce as Eau de 
Javelle, Eau de Larraque, Chlorozono, Bleaching Soda, etc., 
these liquids can be replaced, for bleaching, by the electrolytic 
bleaching lye in question. 

In preparing these electrolytic bleaching liquors use is made 
of various salts, including sodium chloride or common salt 
(NaCl), magnesium chloride (MgCl 2 + 6H 2 0), calcium 
chloride (CaCl 2 + 6H 2 0) and carnallite, a ^double chloride of 
potash and magnesia (KOI, MgCl.„ 6H 2 0). * 

The actual founder of the electrolytic bleaching Tndustry 
was C. # Hermite, who, more than twpnty years ago, electrolysed 
sea water and afterwards dilute solutions of magnesium chloride. 

Roscpe and Lund electrolysed sea water in an apparatus 
*devised by Hermite ; and it was found that a solution con- 
taining OT per cent, of active chlorine lost 10 per cent, of the 
Bame in twenty-four hours, the loss with a 7*5 j&r cent, 
solution Being 34 per cent., and with a 0 05 per cent, solution 
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90 per cent.* of the active chlorine. Hence, the greater the 
dilution of the bleaching liquor t)ie more 'rapidly it is decom- 
posed ; though the temperature, tfgd above all the degree 
of alkalinity, of tl»e bleaching liquor influence its stability. 
Correspondingly diluted solutions of magnesium chloride 
.behave siintfarly tf sea water on electrolysis ; but the liquors 
prepared by the electrolysis of sodium chloride cautions are 
more .stable. The development of the electrical bleaching 
industry is intimately connoted with the progress made in 
the apparatus employed for leaking the bleaching liquors. 

Though the liquors made by Herit.ite froin^sea water and 
magnesium ^chloride were not interior to those now obtained 
from electrolysed salt solutions, ho wag unable to carry out 
*his invention successfully, because, in practice, his apparatus 
exhibited defects which were gradually recognised. 

The preparation of electrolytic beaching lyes necessitates 
the use of a dynamo, the (continuous) ounrent furnished by 
this generator being passed through a solution that is usually 
prepared by dissolving rock salt (sodium chloride) in water, 
the other chlorides mentioned above being rarely* employed. 
During electrolysis the cathode metal (metal of the negative 
pole) decomposes the water, with formation of alkali hydrate ' 
(caustic soda), whilst chlorine is liberated at the anode (metal of . 
the positive pole). The principal feature of an electric bleach- 
ing plant is the electrolyser in which the bleaching liquor is 
made ; and the pknt must also contain a vessel for preparing 
the Balt eolation, and a tank, made of cement, concrete 
eartheifware, or wood lined with lead, for thp reception and 
storage of the finished liquor. No alteration in an existing 
plant employing bleaching powder is needed when electric 
bleaching is introduced, all the addition necessary being the 
provision of the electrical appliances. 

Judging the Utility of Electric Bleaching Plant. — The 
follpwirf^ points must be considered in judging the utility of 
an electric bleaching plant : — 
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1. The consumption of power for a given weight of chlorine 
in a given time. 

This consumption of power, ex.pl eased in kilowatt hours,' 
is ?he product of the amperage of the current, the voltage 
(measured at the apparatus) and the number of hours occu- 
pied. The weight of chlorine produced it* ascertained from . 
the volume sf the bloaching liquor made and the number of 
grains of chlorine per gallon. 

Example. An apparatus working with 70 amperes at 110 
volts produces in ten hours 12d galls, of liquor containing 
1,400 grains of active Ohlorine per gall. The consumption of 
power is 70 x 110 x 10 -i- *1000 = 77 kilowatt hours, or 7*7 
kilowatts per hour, that is to say about 12 mechanical hoise- 
power during the ten hours \ and the weight of chlorine pro- 
duced is : 121 x 1400 : 7000 = 24j lb. 

2. The consumption of salt, that is to say the strength of 
the bleaching liquor. 

This factor depends on both the concentration of the solu- 
tion of salt used and the strength of the resulting bleaching 
liquor. f 

Since the volumo of the bleaching liquor is identical with 
that of the original solution taken, the amount of salt con- 
sumed in producing 1 gall, of liquor is greater in proportion 
as the original solution was more concentrated. 

Example : Tf a salt solution be employed containing 1 lb. 
of salt per gall., this weight of salt is consumed for every 
gall, of liquor produced, and according to the strength of the 
liquor in active chlorine, so will the yield from that weight of 
salt vary, the higher the concentration of the liquor the lower 
the consumption of salt per unit of chlorine. 

Example: If the bleaching liquor contain 1,400 grains of 
* chlorine per- gall., 5 lb. of salt have been consumed in pro- 
ducing 1 lb. of chlorine ; but if the liquor contain only 840 
grains of chlorine per gall, the consumption of salt ^>er 1 lb. 
of chlorifce has been 8*3 lb. Again, if a 15 per cent. v solution 
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of salt have been used— containing lb. of salt per gall. — and 
the resulting liquor contain only 840 grains of chlorine per 
gall., then 12.J lb. of sa\t have beep consumed in the pro- 
duction of 1 lb. of#chlorine. * 

3. The concentration of the liquor furnished by the ap- 
paratus in jts relstfion to the material to be bleached. 

Some materials, cellulose for instance, contain such a 
quantity of water when they come to be bleached that strong 
solutions of chlorine alone yro suitable, since otherwise the 
water in the material would dilute the liquor to such an ex- 
tend as to render it inoperative. For ^his purpose a solution 
containing 1,400 grams of active chlorine per gall, (cor- 
responding to chloride of lime solutions, of about 5° B6.) are 
'found to be strong enough fqr this purpose.* If, however, the 
electrolyser be incapable of furnishing liquors of this strength, 
and only produces those containing 840-1,050 grains of 
chlorine per gall., the apparatus will not suit for some of the 
purposes for which the bleaching liquor may be required. 

4. The concentration of the bleaching liquor in view of 
replenishing the spent bleaching bath. 

In chomick bleaching it is a usual practice to regenerate tne 
lye with bleaching powder when it has become so far spent 
as to have no bleaching eil'ect on freshly introduced material. 
A similar method may bo adopted with electrolytic lye, pro- 
vided it be of sufficient strength. 

5. The durability of the apparatus. 

This factoij.depends to a great extent on the working life of 
the electrodes, that is to say the parts by wljich the electric 
current is introduced into the apparatus. In the present types 
of electrolytic apparatus these electrodes consist either wholly 
of carbon (e.g.y graphite) or platinum, or of the two together. 
Apparatus with exclusively carbon electrodes wear away a tf 
thej^sitive pole, tho positive electrode being corrodecl in course 
of time.** With platinum negative electrodes there is also risk 
of wear, owing to the platinum at the negative pole deooming 
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spongy. On the othor hand, experience has shown ihat platinum 
is durable at the positive polo and carbon at the negative polo. 
With platinum apparatus •mechanical cl catling is essential, 
though dillicult on accounWif the thinness of^he platinum. 

6. The capacity of the apparatus at different tunos. 

It sometimes happens that electric bleaching apparatus that 
has worked \npo11 at first loses its efficiency afterwards ; and 
therefore some time must necessarily elapse before a definite 
opinion can be pronounced on thegsuitability of any apparatus, 
or whether it will fulfil the guarantees given. 

7. The material valuoM tho apparatus. 

The value of tho apparatus depends chiefly on tl^i materials 
used in the olectrodes.% One with carhoiMilectrodes only has 
but a small material value, whilst apparatus with platinum 
electrodes always possesses considerable material value, which 
“emains constant except when tho platinum is used at the 
negative polo. 

Othor points to by taken in*# consideration are the acces- 
sories, such as pumps and tfio like. 

Owing to*the differences in the methods of using and pre- 
paring the bleaching agent in t.ho “electric” bleaching pro- 
cesses the lattor are divided into throe classes ; direct, indirect 
and auxiliary processes. In tho direct process the haloid salt 
(sodium chloride) is electrolysed in the same vessel that is 
intended for bleaching, the active halogen (chlorine) or the 
oxygen of the bleaching compound being immediately con- 
sumed by the material to lie bleached. In too indirect process 
the bleachiug agent is prepared in au electrolyser that is 
distinct ft*)in the bleaching vat, so tljat the bleaching agent 
is not immediately employed for oxidising the material. The 
most important of the indirect processes seems to bo that in 
Which a solution of sodium hypochlorite is produced in the 
electrolyser ; and most of the methods applied in practice ifre 
based on this process. The othor processes cannot he dis- 
cussed mdte fully here. 
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Bleaching Experiment with Electrolysed Sodium Chloride 
Solution. — The fact that a real bleaching- liquor can be obtained 
by the electrolytic decomposition of a solution of common salt 
(sodium chloride) can be demonstrated by the following ex- 
periment : The cell (Fig. 3) is charged with a 10 per cent, 
solution of salt and fitted with two carbon plate electrodes, 
the anode being covered with red calico. After current from 
a battery of five accumulators has been allowed to act upon 
tho olectrolyte for ten minutes the fabric will be found to have 
turned quito white. ( 



Eki. 3. — Cell charged with 10 per cent, solution of common salt and 
fitted with two carbon plate electrodes. 

Electrolytic Decomposition of Sodium Chloride . — In the 
electrolytic decomposition of this salt the ehtyride is separated 
into its constituent elements, sodium and chlorine, tfye forme#' 
(in so far as it is isolated at the cathode) combining with water 
to form sodium hydroxide (caustic soda) and hydrogen, accord- 
ing to the equation : Na 2 + 2H 2 0 = 2NaOH + H 2 . This re- 
action explains why no deposition of metallic sodium is 
observed when sodium chloride is electrolysed. 

If the decomposition proceeded in the theoretical manner 
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the simultaneous presence of chlorine and caustic soda would 
give the^ reaction : — • 

Cl 2 + 2NaOH =.Nk>CI +*NaCl H 2 0. 

(Sodium hypochlorite) 

As a matter of fact, however, subsidiary reactions occur to 
prevent the theoretical yield being obtained^ Acceding £o P. 
Sohoop, thes% disturbing factors include : (1) tho oxidation of 
the bleaching agent to a higher stago, namely, to chlorite 
(NaC10 2 ) and chlorate (NaClOJ ; (2) the reduction of the 
bleaching agent, already formed, to the stage of chloride ; (3) 
the electrolytic decomposition of the products (hydrochloric 
acid and chlorine-oxygen compounds) occurring a^ the anode. 
It is true that the production of chlorate cannot bo suppressed 
entirely, but it has been found thajt low temperature, appropri- 
ate dilution and neutrality of the salt solution are factors that 
tend to oppose the formation of chlorate. 

As already mentioned, the cathode metal (metal of jbho 
negative pole) durijig the electrolysis of sodium chloride de- 
composes the water, with formation of caustic soda, whilst 
chlorine is Kberatod at the anode (metal of tho positive pole). 
Recent experience has shown that when no diaphragm (porous 
f>artifton) is used, the liberation of hydrogen causes a circula- 
tion of. the liquid, so that after the initial escape of chlorine 
into the air, all the chlorine gas subsequently formed is im- 
mediately combined by the caustic soda to form sodium hypo- 
chlorite. So long as the temperature is low, and the solution 
remains faintly alkaline, the resulting chlcrine should accumu- 
late as hypochlorite. This, however, is not the case, chlorate 
' being formed at first, and the hypochlorite itself then decom- 
posing again, ie., the production of hypochlorite diminishes in 
proportion as it accumulates in the solution. To prevent this 
a diaphragm should be placed in the cell, or else the chlorine 
should be allowed to act on the lye in another vessel. In4he 
former case the tendency to acidity noticed in the latter cape 
is not obwrved ; And this is important, one of the chief ad- 
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vantages of^olectrolytic bleaching liquor consisting in its being 
as neutral as possible. The oxtont of., the reductiop at the 
cathode is influenced byHhe anqhepi^e and by the temperature 
of tlie electrolyte. With a high amperage the liberation of 
hydrogen is so onergotic that part of it escapes in the gasoous 
forth, whereas with a low temperaturo the reduction is small. 
Hence, high amperage and low temperature njust he main- 
tained throughout. 

Observations of Forster ynd Muller . — In addition to the 
phenomena already montioped, Forster observed that when 
commercial chlorides are used, spa v ingly solublo hydrates 
(calcium and magnesium hydroxide)' are formed at the 
negative pole, the resulting precipitate resisting the passage of 
the current and impairing the contact between the liberated 
hydrogen and the hypochlorite solution. Investigation of the 
eourso of the reaction has shown* that if all the alkali formed 
wore to come into immediate contact wi/h the froo chlorine 
thero would be no formation of chlorate, this* being prevented 
by the faintly alkaline reaction of the solution. As a matter 
of fact, the solution at the anode is even faintly ao!d, owing to 
the liberation of chlorine, the acidity being greater in propor- 
tion as the amount of hypochlorite in the acid zone increases. 
With regard to the voltage, another disturbing factor should be 
taken into consideration. 

E. Midler has demonstrated by experiment that the anion of 
the hypochlorite, which is more roadily set free than the anion 
of the chloride, is decomposed into free oxygen and hydro- 
chloric acid. The use of current of high amperage necessitates 
the employment of a very strong solution of chloride, on ac-* 
count of the requisite resistance. If the formation of only a 
weak solution of hypochlorite be in view' an excessive percent- 
age of salt would make the process expensive. For this reason 
the^ right proportions must be determined in each case, when 
deciding on the construction of the apparatus. For the or- 
dinary bleaching process there is no disadvantage in uaing weak 
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liquor, whilst on tho other hand this liquor poss*efcses the im- 
portant advantage of being fr^,e from^lime ; and being almost 

neutral, is more stable. 

• ’ . 

Types of Electrolyse}'. — Among the l\po* of eleetrolyser 
now in use mention may he made of the following : — 

The apparatus of l)r. Kellner (who is ifcisociaftid, in this 
connection, with Siemens A ilalske, .Berlin) ; the Haas and 
Oettel apparatus (Haas A Stahl, Aue, Saxony); the Schuekort 
apparatus (Schuckert A Co., Nuremberg); and the Sehooj) 
apparatus (now made bj Siemens A Halske). 

The Kellner Apparel us (I£ Gebauer, Chavlottenburg). — In 
this apparatus the electrodes, which are wound with platinum- 
iridium wire, are placed in a stoneware vessel, in the bottom 
of which is a pipe for the admfhsion of the brine (sodium 
chloride solution) to bo decomposed. Alton the solution has 
passed between the eleetroSes and become partially electrolysed 
“ it runs off through an overflow into a collecting vessel under- 
neath. This is litl&d with a Iffud lead cooling coil, traversed 
by^cold waj^er, to roduce toHhe normal temperature the liquor 
that has become heated in the eleetrolyser ; which done, the 
liquo* is returned to the eleetrolyser by a centrifugal pump. 
This cycle of operations is repeated until the liquor has been 
sufficiently enriched with active chlorine. 

The HacCs and Oettel Electrolytic Bleach. — In this system 
the eleetrolyser (Fig. 4) consists of a deep vat of best stone- 
ware, in which the solution of salt is subjected to the electric 
current between specially prewired electrodes. Tho object of 
, the process is to produce a clear and powerful bleaching liquor, 
mainly consisting of sodium hypochlcftite. By means of verti- 
cal electrodes tho vessel is divided into a number of separate 
cells, which do not communicate, but are provided with a»feed 
orifice at tha bottom of each, and a small overflow pipe at the 
top. The whole assemblage of cells is placed in a strong 
stoneware tank (Fig. 5) in such a manner that a free space Is 
left between the bottom of the eleetrolyser and that 5f the* 



8fi 


BLEACHING AND DETERGENTS. 


tank. On tbe latter being charged with the solution of salt 
the liquid rises through ^he feed orifices in the separate cells 
until it reaches the centre of the overflow pipes (glass or porce- 
lain) near the top. On the current boing passed, the liberation 
of hydrogen causes the liquid in the cells to froth up violently 
and rise to'such dm extent that it escapes through the overflow 
in a continuous stream, at the same time drawing in a fresh 
quantity of fresh lye through the l'oed orificeB. In this way 



Fio'. 4.— Haas and Oettel Electrolyser. 


the inyentors ensure a vigorous, automatic circulation of the 
liquor, and the rapid and uniform enrichment of same with* 
active (bleaching) chlorine, combined with the advantageous 
utilisation of the electrical energy and of the salt employed. 
The * circulation and uniform intermixing of the liquid are 
facilitated by fitting the overflows with branches i.nd conduits 
which* convey the overflow liquor to a considerable distance 
away from the corresponding bottom inlet. As a^ matter of 
fact, the differences in the content of active chlorine in various 



ELECTRIC BLEACHING. 


87 

parts of the vessel aro very small throughout* ,the process. 
The collecting vessel is fitted, on the side where the liquor 
overflows from the electrolyzer, witfi a codling coil, between 
the Turns of which the liquor is obliged to flow, for the purpose 
of cooling, before being roturned to the bottom of the electro- 
lyses The temperature of the liquor betwqpn the^cells should 
not bo higher than 95° F. The hi-polar electrodes are made 
of a graphitic material, whieh is much cheaper than plajinum 
whilst far strongor than the latter. 



Fiq. 5.— Haas and Octtel Electrolyser. 

Working ten hours per diem the electrodes do not need to 
be replaced for eighteen months. The connecting terminals 
are of unoxidisable metal, the drawoff taps and bottom valves 
of stoneware ; and consequently all parts of the apparatus 
are protected from the action of chlorine. ^ 

The salmis dissolved in a well-tarred wooden vat, fitted with 
stirrers that are operated^ by hand or belting. To prejfere a 
solution of 10-11° Be. strength about 60 lb. of common .salt 
are disdblved in 50 galls, of water, the resulting liquid beipg 







Fig. 7. — Small Electrolytic Bleaching Plant for Bleaching Yarn, etc. (Haas and Oettel). 
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left to olarify ,More running it into the electrolyser. When, 
after five or ten hours, a bleaching solution containing the 
desired amount of active chloride* fyas been obtained, the 
current is shut offj and the finished, 'perfectly clear bleaching 
liquor is drawn off into the collecting tank, leaving the ap- 
paratus road/ for ly fresh charge of dissolved salt. 



Fio. 8. — Small Electric Bleaching Apparatus for Laundries. 

A sketch of the arrangement of an electric bleaching plant 
on the Haas and Oettel system is shown in Fig. 6 ; and a 
smaller set (capacity about 44 lb. daily) for bleaching yarns, 
etc., ‘and consisting of an electrolyser, vacuum apparatus and 
oentrifuge, is illustrated in Fig. 7. 

9 A cheap set of apparatus (pattern TU) for small bleaching 
wdrks and laundries is represented in Fig. 8.‘ 
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This pattern, working with a>110-volt currenh(3-10 amperes) 
and £bout { cwt. of salt, will produce sufficient liquor to 
bleach about 5 tons at material daily, nb expensive pump- 
ing apparatus or coolerk being required. ..Its efficiency has 
been favourably reported on by A. Wagner, of the American 
Stearn Laundry, who states that the bleaching liquor prepared 
in this apparatus, and of about 0* l per cent, strength, does not 
rot linen and cotton fabrics ; and siiujo this liquor is .diluted 
12-15 fold for washing purposes, all risk is precluded. More- 
over, the clothes are a bettor colour than when bleaching 
powder is used. * * 

Schuclcert Plant . — The arrangement of a bleaching-liquor 
plant, as manufactftred by the Elektri^tilts-Aktiengeselischaft, 
formerly Schuck6rt & Co., Nuremberg, is illustrated in Fig. 9. 
Above the electrolyser i,s mounted the # salt dissolving tank 
(an ovorflow tank being provided in large plant), consisting of 
a single wooded tank which is charged with the requisite 
amount of saK evernight, solution in the added water being 
effected by stirring with, a paddle, so that the liquid has had 
time to clarify properly before work is commenced in the 
rooming. A clear solution can also be prepared direct, by 
spreading the salt on a filter cloth laid on the top of the 
tank. 

At a suitable height from the bottom the dissolving tank is 
provided with a draw-off tap, through which the solution is de- 
livered, vid a short length of pipe or hose* into the electrolyser. 
In larger installations the tank may be made<of concrete and 
fitted with mechanical stirfers. * 

The electrolyser (Fig. 10), which consists of two vats, is 
mounted on a suitable wooden platform. The salt solution 
(usually 10 per cent, strength) traverses the vats in a zig-zag 
course, ^pd issues from the same, as a perfectly clear bleach- 
ing liquor containing £0 parts of active chlorine per 1,000 
(corresponding ^ to a 5° BA solution of bleaching poyder), 
into a'cement collecting tank underneath, whence it can be 




Water Outlet Pipe. Ausiliessende fertige Bleichlosung = Effluent Bleaching Liquor.) 
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conveyed (through pipes, or in any other way) to the bleach- 
ing tank, where it is diluted as required. 

In order to obtain .the*highes^ yield trom tne current the 
travelling solution must bo kept cool, for which purpose a 
cooling apparatus, 'connected with the water main, is attached 
to thtf apparatus. 0 

The bleaching apparatus can be thrown out of potion when 
desired, and on restarting work will yield bleaching liquor of 
the desired strength at once. # The consumption of electrical 
energy is equal to 7 kilowaty hours per 1 kilo (2*2 lb.) of 
electrolytic chlorine, produced, from a 10 per cent, solution of 
salt, in the form of bleaching liqfior containing 20 grms. of 
chlorine per litre a consumption of /)-5-3 lb. of salt per 
I lb. of chlorine) ; or 6 kilowatt hours in producing a similar 
liquor from a 15 per cent, solution of salt, the consumption of 
salt in this case being 7'5-8 lb. perT lb. of chlorine. 

With salt at a low price a consumption o£ 5 kilowatt hours 
will furnish, from a 10 per cent ; solution, a bjeaching liquor 
containing 10-12 grms. per litre (10-10 6 lb. of salt per 1 lb. 
of chlorine) ; or 4‘5 kilowatt hours will give a :-imi$ar liquor 
from a 15 per Cent, solution (15-16 lb. of salt per 1 lb. of 
chlorine). Neither the consumption of salt nor that of elec- 
trical energy, taken singly, will afford accurate data for judging 
the apparatus. For this purpose it is necessary to add the 
cost of both salt and power, these forming the most important 
items in the working expenses. A comparison of the calcula- 
tions in respect of the cost of energy and salt per unit weight 
of chlorine shows that the Schuckert apparatus is economical 
in working. The data in connection with tte above four 
eventualities, corresponding to different local conditions with 
regard to the cost of salt and power, are summarised in the 
following table, showing the consumption per kilo (2*2‘ lb.) of 
aotivq chlorine : — 
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Consumption of Energy. ) 

Consumption 
* of Salt. 

KW hours. 

* Electrical 
K\V lnun-K. 

Mechanical 
K\y hoiirs. 

lb. 

7 

\ 

10-5 

ii-n-66 

6 

8-15 

9 * 

1(55-17*6 


6*8 

7-5 

22-23*38 

4-5 

6*1 

(5*& 

« 38-81 f*2 


Experience has shown that : j lh. of electrolytic chlorine is 
quite sufficient to rcplaco 1 lh. of bloaching-powder cihlorino 
(from 33*3 lb. of bleaching powder) in bloaching cotton. The 
relative cost of electrolytic and ordinary chemick blearing 
can be gathered from th% following practical instance: — 

A bleaching works had a daily consumption <3f 118f lb. of 
bleaching powder, with an average content of 33 J per cent 
(owing to loss during storagtf, the original strength being 
usually 35 per cent.). This quantity ol» powder, equivalent 
to 39^ lb. of chlorine, cbst locally 7s. 8d., but the actual yield 
of active chlorine was reduced, by unavoidable losses, to 35 
37-J lb. This’ Weight can Be replaced by about 28-^ lb. of 
electrolyse chlorine, the* production of which entails a con- 
sumption of 91 kilowatt hours ( -i.e. } 83 amperes with 110-volt 
current and working ten hours per day). At the same time 
5’4 lb. of salt are consumed per 1 lb. of chlorine produced, 
i.e., 154 lb. 

8. <1. 

91 kilowatt hours - 13(5 mechan ical h.p. hours oust, (a) gd. . 4 3 
154 lb. of salt cost, (a> . . .17 

# 5 10 

Hejjce, there is a margin of Is. ^Od. (or nearly 20 per cent.) 
for interest and depreciation of plant. As an example of the 
relative cost of electrolytic and bleaching-powder bleaching in 
the paper (cellulose) industry, the following comparison will 
serve : — • 

A paper works consumes 1 ton of bleaching-po^den per 
twenty 'four hours’ day, equivalent to 6 cwt. of active, or 
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electrolytic chlorine. To produce this weight of electrolytic 
chlorine from a 10 per cent, solution of salt requires 2,100 
kilowatt hours; or** working twenty -four hours per diem, with 
H7’0 kilowatts (131*5 mechanical h.p. J j tho consumption of salt 
being 32 cwt. 

B. 

2,100 kilowatt hours cost (suction-gan plant) . . 63 

32 cwt. of Halt at M. per cwt 24 

Labour (attcndiincf*- -*iecuBBary with large plant). . . 3 

00 

The hloaching powder costs 7s. Od.qjer cwt., or 135s., so 
that there remains over for interest and depreciation 45s. or 
about 40-45 per cent, of the primo cost (v orking year of 300 
clays). 

These oxamples show that, apart from the other advantages, 
bleaching with electrolytic lye is tho clieapor for tho textile 
industry, even when the cost of power is high and the price 
of salt anything but low. It is also cheapor in the cellulose 
and paper industries, provided cheap power be available, such 
as is now afforded by the uso of suction-gas plafit, which 
furnishes power at a cost of about ^d. per h.p. hour, the 
economy boing still greater with water power. It iB also 
worthy of mention that a strength of 2 per cent, of chlorine 
can be obtained by merely passing the salt solution once 
through tho apparatus, no re-pumping of the liquor being re- 
quired. 

The materials used in constructing the various portions of 
the apparatus are selected with a view to preventing wear in 
practical use. The electrodes are arranged and selected so 
that they shall not be liable to corrosion. 

In some apparatus the electrodes have to be renewed every 
year, on account of wear ; but the Schuckert possesses the 
advantage of tho platinum apparatus, namely, material value, 
whilst fre'e from the drawback common to many of these ap- 
paratus, namely, the wearing out of the platinum, this metal 
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being used in the Schuckert apparatus only ip such places 
where ^ is not exposed to wear and tear. # 1 

5 



Fig. 11.— Small Schuckert Electrolytic Apparatus (Typfe G), with Graphite Electrodes. 
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nection to the.electrolyser, and collecting vessel (of cement or 
earthenware) for the finished bleaching liquor, which must be 
diluted before use , The load and yvorking of the electrolyser 
are controlled by a current meter;- and a switch with safety 
fuses is provided . With a current of 5-1 5 amperes at 100 volts, 
and <« consumption of 0*8-2*4 h.p., the apparatus produces a 
bleaching liquor sufficient for bleaching 8-24 cwt n f washing. 

The Schuckert apparatus has found extensive application 
in practice, beiug used in the cellulose industry (soda- and 
sulphite cellulose) and in the textile industry. In the latter 
branch it is employed for bleaching Itrose cotton, card sliver, 
bobbins, hank yarn, twist, fabrics, lace, etc. 

Schoop’s Electrolytic. Bleaching Apparatus. — In this system, 
which is usod in bleaching works at Augsburg, the salt is 
dissolved by placing it in a bag, which is suspended in a 
vessel of water, the operation taking eleven hours to complete. 
The resulting solution is forced by a smal 1 centrifugal pump 
through a cooling pipe into the electrolyser*. af,tor issuing from 
which it runs into a tank underneath. 

The salt solution runs from the collecting tank into a 
porcelain tank, or distributor, whence it is discharged, in thin 
streams, through pipes, into the upper electrolytic tank, and 
then overflows into the four decomposing batteries underneath , 
and electrolyser tank, whence it is pumped back continually 
into the electrolyser. When the electrolyser tank is full the 
connection between the pump and the salt solution tank is 
cut off by closing a tap, another tap being turned on to con- 
nect the pump with the electrolyser tank, so. that the pump 
now forces liquor from the latter to the electrolyser, by way ' 
of a cooling coil. The solution passes through the electrolyser 
without interruption, whilst the electric current, generated by 
a dynamo and passed through the electrolyser, converts the 
solution of salt in about eleven hours into finished bleaching 
liquor, vhich is drawn off into a storage tank underneath the 
electrolyser tank. Schoop claims three novel properties for 
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his system. In the first place, the salt solution to he electro- 
lysed broken up into thin streams of liquid, sf) that a rapid 
flow of the solution is rendered posSiblc^ wjuch, in conjunction 
wifrh the gas bubbles ascending along the troughs, ottefctually 
and automatically prevents the separation flf the electrolytes. 
In connection therewith the distance between the elecirodes 
is diminishejl to a small fraction of that necessary in platfi 
systems. Finally, the principle of electrodes of unequal size 
is introduced for bleaching apparatus, tfie cathode side being 
smaller than the anode side, go that the re-conversion of 
bleaching material ths^t has once been formed is precluded, 
and the production ol more? concentrated solutions of chlorine 
is rendered possible.* This system, however, on account of cer- 
tain inadequacies, lias not made any great headway in practice! 

Kellner Bleach nuj Apparatus . — This electrolytic apparatus, 
the invention of the well-known, electro'-chemist Dr. Karl 
Kellner, is put og the market by Siemens & Ilalske, Berlin. 

A. Construction . — The electrodes are composed of platinum- 
iridium wiro gauze, laid horizontally in special troughs, or 
electrolyse™, which are effectually lined with glass and oarthen- 
ware. These* form a series of decomposing cells, arranged 
,sid? by side in steps, so that the salt solution and bleaching 
liquor must traverse the separate colls in a horizontal, sinuous 
line. This arrangement enables the work to be carried on in 
the most advantageous manner, utilising the salt and the 
electrical energy to the fullest extent. T^e electrodes them- 
selves are connected up on the bipolar system, so that no con- 
nections between the several pieces of gauze are ^required 
inside Jhe apparatus, these being always a defect. The only 
contacts necessary in this electrolyser are those through which 
the current is supplied ; and these are specially formed and 
built in the apparatus in such a manner that they Cannot 
possibly b*e destroyed through any action of the electrolytic 
process. The electrodes can be readily taken out and^eplaced 
at any tkne for inspection, 
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B. Method o/* Working . — The first step in the preparation 
oi hypochlorite is to make a solution of salt (from 6 to -18 per 
3ent. strength), whjph js tlien electrolysed by the aid of non- 
sorrodihg electrodes, without the use-of a diaphragm. c 

According to thh usual idea, the common salt is, decomposed 
into chlorine and podium (NaCl = Na 4- Cl), the metal im- 
mediately combining with the water, with formation of caustic 
soda (Na + H,0 = NaOH + H). According to the ionic 
theory, however, it is more nrobable that, instead of free 
sodium being formed first, the hydrogen ions are discharged 
direct at the anode, the hydroxyl iorw formed at the same 
time from the water, by ionisation, Doing left in the liquid. In 
this reaction hydrogen ™ liberated, and qsoapes in the form 
(jf bubbles of gas. The cathode being at the top, the hydrogen 
can escape freely. 

The chlorine formed at the anode dissolves in the surround- 
ing stratum of electrolyte and diffuses upward, thus encounter- 
ing and roacting with the sodium hydroxide Jormed at the 
cathode, sodium hypochlorite being produced in accordance 
with the equation 

Cl, + 2NaOH =- NaCl + II, 0 + NaOCl. 

If the reactions went on solely in this manner it would 
always be possible to obtain any desired strength .of hypo- 
chlorite liquor economically ; but this is by no means the case, 
and up till very recently it was impracticable to obtain liquor 
with more th^n about 1 per cent, of active chlorine. The 
attainment of higher strengths, up to 5 per ^ent. of active 
chlorine, only became feasible after extensive investigation of 
the phenomena of electrolysis. 

On the basis of researches by Professor Foerster and his 
pupils,' combined with experiments of their own, Siemens & 
Halsfce have improved the Kellner patent electroiyser con' 
siderablj. 

An approximately motionless stratum of ‘liquid surround! 
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the anode at the bottom of tho vessel. The Ihlorine formed 
at the anode dissolves in this stratum and furnishes, with the 
diffused hypochlorite, h^fochlorous acid, which is only very 
slightly dissociated : — 

NaOCl + Cl., + fi.,0 - Nad + 2HOC1. 

• * 

Since only tho few hypochlorite ions presont are discharged, 

the resulting losses are small. In a similar manner, the 
. . • • 
hydroxyl, invariably present tw the result of hydrolysis, is 

rendered inuocuous by the ehkirino, in accordance with the 

equation : — 

NaOII + Cl, - NaCl + HOC1. . 

The chlorine, or liypochlorous acid, formed in this (partly) 
stagnant understratum of liquid gradually ascends by dif- 
fusion and partly by convection, and formssodium hypochlorite 
with the hydroxyl produced at the cathode. 

The access of hypochlorite ions to the anode might be pre- 
vented in other w^ays than by mechanical resistance. 

• Analogous to the oxidation of hypochlorite at the anode, 
the reduction *it tho cathode can he prevented or opposed, the 
beat method being the addition of calcium compounds. 

In order to prevent the retrogression of tho actual bleaching 
agent, -sodium hypochlorite, by the action of the nascent 
hydrogen at the cathode, according to the equation : NaOCl 
+ Ho = NaCl + H 2 0, it is therefore necessary to add lime 
compounds, in large quantity, to the electrolyte (salt solution). 
The lime compounds added, or already presont m the salt, are 
decomposed ddring tho electrolysis, with formation of calcium, 
which la transformed into the hydroxide by the action of the 
water, this hydroxide being deposited as a coating on the 
oathodS gauze : — 

CaCljj = @a + Cl 2 and then Ca + 2H 2 0 = Ca(OH) 2 + H 2 . 
This coating prevents the ready-formed hypochlorite from 
gaining access to the cathod$, and consequently from being 
reduced to sodium chloride onqe more. 
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The additiAi of calcium compounds is almost invariably 
practised, though perhapfo unknowingly; since it may be 
affirmed that the favourable effect of^ these compounds, wlpch 
find their way ink? the salt solution as impurities in cither the 
salt' of the water, is practically always in evidence during the 
preparation of hypochlorite. 

To increase the mechanical cohesion and resistance to diffu- 
sion of the calcium hydroxide deposit on the cathode, small 
quantities of certain organic bodies are aided as well, these 
also f helping the hydrogen that is liberated at the cathode to 
escape quickly in the form of large ibubbles, instead of remain- 
ing suspended, in a finely divided state, in the electrolyte. 
This again favours the effect in view, since the liberated 
hydrogen has no opportunity* of reaching t'ho anode and re- 
combining with chlorine there. 1 

Owing to the organic additions the calcium hydroxide de- 
posit* is precipitated in the form of a solid cathode coating, 
generally of sufficient mechanicaf cohesion tf) prevent it separ- 
ating from the cathode during the t/ioctrolysis. Th^se sma$l 
additions have also the advantage of rendering the coating 
almost impervious to hypochlorite, and thus increase its action. 

These organic substances aro of different, kinds, and a dis- 
tinction must he drawn between : (a) those accidentally pre- 
sent in the electrolyte, and originating in the salt or ’water, or 
in the structural materials used, such as wood, cementing 
material, vulcanised rubber, etc. ; and (h) those added pur- 
posely, such lieing usually more or loss soluble, but not too 
readily oxidisable, complex organic bodies of* the ialzphatic 
series. 

The horizontal position of the electrodes and the resulting 
stratification serve the additional purposo of allowing the 
hypochlorite solution to run away over the electrodes without 
reaching* the anode in the bottom, where the sodium hypo- 
chlorite would be converted into, the useless compound, sodium 
chlorate (NaG10 a ). 
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lienee, owing to the arrangement of the el^sjrodes and to 
suitable additions tf) the electrolyte,' the attainable yield of 
chlorine is but little below tfie theoretical figure; and in this 
way it is possible to olJfcain liquor of a strength hitherto re- 
garded as oitt of the question. f 

The direct conversion of the hypochlofito infci chlorate is 
effected on purely chemical lines by catalysis. According to 
the researches of Foerster and Jorre tlje transformation pro- 
ceeds in accordance with the equations : — 

(a) NaOlO -i- jjHOOl ■ * NaOlOy + 2HC1 

and (0) 2NaClO + 21101 = 2NaCl + 2HOC1. 

• 

As can he seen* at once from the former equation, the 
amount transformed into chlorate is proportionate to the 
time, the concentration oi^ the hypochlorite and the square of 
the concentration of tht* hypochlorous acid, according to the 
law of mass action Moreover, Foerster and Jorre found that 
the velocity ofMe«ompositioi*increases about 2^-fold for every 
J0° C. rise in temperatuip. 

Hence" it follows that the electrolyte must be kept as 
neutral as possible, or only slightly alkaline at most, any 

• higher concentration of alkali being injurious. The tempera- 
ture, ajso, should be as low as possible. Now in practice it 
is difficult to maintain any desired low temperature ; and since 
it is known that cold solutions are far worse conductors than 
hot, and that the conductivity of salt solutions diminishes by 

* rather more than 2 per cent, for each 1° C. falWn temperature, 
it is a disadvantage to work with solutions that are toft cold. It 
may therefore be assumed that th$ tnost suitable temperature 
for the solution is between 20 1 ’ and 25° C. (68-77° F.). It is 
therefore apparent with electrolyaers in which glass cooling 
worms used that, apart from the great fragility of such 
worms, economical elecjrolysis is very difficult, owing »to the 
impossibility of efficient cooling. The addition *of alkali, 
which ‘counteracts the ill effects of high temperatuxe, cannot 
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be recommenced, since alkaline liquors do not bleach well. 
It may also sometimes Jiappen that decomposition f of the 
hypochlorite occurs, with liberation, of oxygen, in accordance 
with the equation : 2NaOCl — 0 2 + / 2NaCl. 

This reaction occurs on purely catalytic linds, under the 
influence of ♦certain heavy-metal compounds, of which even 
small traces may be harmful. The best known'in this con- 
nection is cobalt ; but nickel, copper, manganese and others 
are also injurious. 

On this account the bleaching liquor should, as far as pos- 
sible, be kept from contact with thq said metals pr their alloys. 
The spontaneous decomposition of the bleaching liquor during 
storage is greater than during its prepa/ation, since bleach- 
ing liquor that contains even, minute quantities of free hypo- 
chlorous acid may puffer considerable loss of hypochlorite. A 
simple method of increasing the stability would be by adding 
alkali, were it not that alkaline liquors are* known to be im- 
perfect bleachers. 

Experiment has shown that the spontaneous decomposition 
and bleaching power run on exactly parallel liq.es, that is to 
say that just as the bleaching liquor decomposes in proportion 
to the square of its content of hypochlorous acid, so is the 
rapidity of its bleaching action dependent on the same factor ; 
and the increase in the rapidity of bleaching with the tempera- 
ture is about equal to the increase in the rate of spontaneous 
decomposition. * 

For these reasons all unduly large additions of alkali should 
be avoiddd ; and in fact, on the contrary, the bleaching liquor 
should not be too stable in o^er that it may bleach quickly and 
well enough. 

It may also be mentioned that the saving in active chlorine, 
almost invariably effected by electrolytic bleaching liquors in 
comparison with bleaching powder, i§ only feasible when the 
liquor is not alkaline. # 

Ijf the 'bleaching liquor is to be kept for any length bf time 
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care must be exercised in the addition of any plkali, a low 
storage^temperature Ijeing preferably 'as a means of prevent- 
ing such decomposition. 

C\ Mounting the Apparatus. —The arrangement and work- 
ing of a moddtn set of bleaching plant on the Kellner systym 
are simple. The quantity of salt necessary for » given* pro- 
duction of bleaching liquor is dis solved in a tank, and the 
solution is transferred to a second tank # to clarify. Fof this 
purpose any large wooden tub,*)r suitably lined brick tank, 
or even the apparatus generally ^used for dissolving bleaching 
powder, may btf employed. The clarified solution is run ftvto 
the cooling tank attached to the electrolyser, agd is forced 
continuously through the electrolyser by a small centri- 
fugal pump. The solution is decomposed by the electric 
current, and is transformed direct into a hjghly concentrated 
bleaching liquor ready •for use. In the cooling tank ihe 
liquor is constantly recooled by means of leaden coils tra- 
versed with ordinary tap watear, and is thus maintained at the 
requisite low temperature* The circulation is kept up until 
the desire<f strength in active chlorine is attained, whereupon 
thejiquor can bo forced, by the same pump, from the cooling 
tank into a storage tank, or direct to the bleaching vessel. 

As mentioned above, a small centrifugal pump is required 
to maintain an efficient circulation of the liquor in the Kellner 
electrolyser; but the amount of motive power for this is so 
small as to be negligible in estimating the«working expanses, 
Whilst, at the same time, the brisk movement of iihe liquor en- 
sures reliable working and higher efficiency. 

The Siemens & Halske apparatus {jifnishes bleaching liquors 
suitable for all the requirements of the textile industry, as well 
as for paper-making and cellulose -manufacture ; and, in fact, 
there is no # difficulfcy in producing a liquor containing a iigher 
chlorine content than a. bleaching powder solution of over 
10° B6, strength^ 

Fig. 12 shows a complete Tset of plant in a largo 1 , cottqn 




Fio. 12, — SienA'Uft A* Halske Electrolytic Bleaching Plant. (Arranged for Bleaching : 
Cotton.) 




Fl0 ; 13, .giemens & Habke Electrolytic teaching Plant.* (Arranged for Bleaohing 

Linen.) 
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bleaching tyqrks, including concrete tank and pump, one- third 
of the electrolyser beirfg covered in. A farger plant, for bleach- 
ing linen, is shown *in Fig. 13*; and a small electrolyser, of 
simple construction, chiefly for laundries and chemical clean- 
ing works, in Fig. 14. This apparatus (the rear jf&rtion of which 
is covered *n) has # been found highly suitable for working on 
a small and experimental scale. A largor pattern, of similar 
type* for medium sizqtf bleaching works, is illustrated in Fig. 15. 



Fui. 14. — Siemens Ilalfike Electrolytic Bleaching Plant (Special 
Pattern for Laundries, Chemical Cleaning Works and Small Bleaching 
Works.) # 

Determining the Bleaching Power of Electrolytic Lifuors , — 
The liquor may be titrated with arsenious acid, according to 
the Pqjrnot method, or by the Mohr method (sodium Sulphite 
or thiosulphate). When decinormal solutions are «used each 
3.c. <Jf decinormal arsenite or thiosulphate corresponds with 
OOQ354*) of active chlorine. , 

. Volumetric Method. — This method is now generally adopted 
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in bleaching works, it is based on the fact that hydrogen 
peroxide liberates froin the electrolytic liquor exactly the same 
volume of oxygen gas a£ there js active chlorine present. 

The volumeter, for carrying oul/this test, is shown «on a 
small (1 5) scale in 16g. 16. The results are generally rather 



Eki. 10. — Volumeter for Measuring the Bleaching Tower of Electro- 
lytic Bleaching Liquors. 

higher than the truth, but are sufficiently accurate for practical 
purposes. The test is performed as follows * 

Th£ mixing glass M, which contains a small concentric 
cylinder, is charged with 35 c.c. of the bleaching liquor, care 
being taken that none gets into the inner glass. The Matter 
is filled* three parts full, with hydrogen peroxide solution, in- 
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troduced by means of a pipette, the glass stopper being then 
put interposition and the mixing glass ^hereby placed in com- 
munication with the measuring tube fi. Th(^ three-way tap D 
istufned so that the smalNglass knob is on the loft, thus pitting 
the mixing glass and the measuring tube in communication 
with the air. By slowly lifting the adjustynent tube N> the 
water levol in K is adjusted to the point 0, which done, the * 
three-way tap is turned till the knob is underneath and the tube 
N is roturned to its lowest position, the mixing glass being then 
tilted so as to mix tho two liquids together. 

Mixing is facilitated .by energetic shaking. Effervescence 
occurs at once, and the water level in K descends, becoming 
stationary after a few seconds. The tube N is then raised 
until the water level in K and N is equal, and the volume of 
gas iu It is afterwards read off. The resulting figure gives the 
content of active chlorine in parts per mil. 

Bleaching mill l eel ml g lie Bleaching Liquor— Ah already 
stated, the actual operation of bleaching with electrolytic liquor 
is carried out in the same apparatus as is used for chomieking. 
In* the case of paper stock the bleaching liquor is stored in 
cement tanks, 'froirf which tho liquor is run into the paper- 
making machine, to bo mixed with the material to be bloached. 
The pulj) is then drawn off into vats, and left to itself for one 
to several hours, according to the quality of the material, before 
drawing off the liquor and washing the mass. The preliminary 
treatment of tho material is tho same as usual. According to 
E. Schoop, electrically bleached material is much less trouble 
in sizing than when bleached with bleaching powder. > 

> Textile fibres do not require very strong bleaching liquor. 
For cotton in cops or bobbins the chlorine content need not 
exceed 0 4-0 -8 per cent., whilst loose cotton can be bleached 
1 a full white with liquor as low as 0 - 2-0 4 per cent. ATiquor 
containing \ per cent, of chlorine will do for cotton y§.rns, 
such as knitting yarn, 3 'the yarn be bleached in hSmks^ on 
the usual English" system. 
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As a rule the amount of active chlorine may be lower in 
electrolytic liquors than> when chloride of Jime is used. $chuck- 
ert states that experience has ghown that 075 part of elec- 
trolytic chlorine can replace 1 part c/ chlorine from bleaching 
powder (contained in 3-3-3 parts of powder). Siemens & Halske 
say |*hat the effective saving of active chlorine varies with the 
kind of material and the.proparatory tioatment qf same. 

Speaking generally it may he assumed that the saving in 
active chlorine and afcid averages : in the case of light cottons 
20-50 per cent, and 40-60 per cent, respectively ; with heavy 
cotton yarns 15-25 por cent, and 30-^0 per cent. ; with loose 
cotton 10-30 per cent, and 30-40 # per cent. ; vOitli linen yarns 
15-25 per cent, and 25-50 per cent. ; witj^ straw 8-20 per cent, 
of chlorine; with linen rags 15-25 per cent. ; and with cotton 
rags 15-35 per cent, of chlorine. 

Latterly the practice of bleachihg cotton in the loose state 
has grown in favour, the yarn being tlign spun from the 
bleached fibre. 

A preliminary bowking with hot 1 per cent, caustic soda is 
required, as also a subsequent souiing with \ percent, sul- 
phuric acid. The chlorine is washed out of the bleached 
goods. 

In tho lime bleach sometimos practised, the preliminary 
boiling of the material is unnecessary, the only treatment re- 
quired being an impregnation with moderately warm caustic 
soda, which is forced through the closely packed mass of cotton 
under a pressure of* several atmospheres. In this process two 
to three Jtimes as much chlorine is requisite as in bleaching well- 
boiled goals. This lime process is not to be recommended, the 
cotton turning yellow and even becoming brittle. 

Jute and ramie fibre must first be treated with warm soap 
Solution, which dissolves the bast ; and in the case of jute re- 
moves the petroleum added in the “ batching ” process. The 
washed fibres .are then bleached with a weak liquor containing 
0T per cent, of chlorine. It .should be mentioned that in 
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treating ramie for the production of fibre the rind is removed 
in a nmchine invented by Faure, the fibres bfiing then freed 
from adhering vegetable mucilage^y soaking in alkaline water 
insftsad of soap solution. More recently it has been proposed 
by Sansone to boil the stalks for a short tiftie ;n potash lye, 
to facilitate the detaching of the bast fron* the woody nfatter. 
The same author also recommended <he storing of the freshly 
cut stalks in bricked pits in a solution of sodium bisulphite, 
this treatment proventing fermentation. Bamie fibre requires 
special care in bleaching. 

Jute is cleaned for bleaching by the aid of only weak alktfline 
liquors, such* as a solutirm of alkali silicate, which does not 
oorrode the fibre. The jute is in nowise injurecl by the above 
bleaching process. t After removal from the bleaching liquor 
it is washed with water, and preferably entered in a bath of 
dilute sodium bisulphite, *where it may reftiain for several hours 
before washing. JThis bisulphite bath is, however, not ipdis- 
pensable. 

Hemp yarn requires to be either well boiled in a 1 per cent, 
solution oPcarbonato of*soda, or else suitably cleaned with a 
solution of alkalp silicate, before bleaching. A 0 2 per cent. 
Reaching liquor is used. Owing to the difficulty of bleaching 
this fibre the process has to be repeated soveral times ; but 
provided sufficient liquor be used and the exposure is long 
enough, it is possible to obtain a full white bleach with the 
above liquor. 





PART II. 

DKTERGKNTS. 





INTRODUCTION. 

Owing to the difliculty of ivaking an immediate selection of 
the moat suitable detergent jYom among tho large, number — 
both now and old — wailahle, it is desirable to preface tho de- 
scription and application of these agents by a.briof considera- 
tion of the points that shmld be borne in mind in making 
that selection, so'that stains yf various kinds may he removed 
effectually without injury to the material. 

In tho first place yue must possess a sufficient knowledge 
of the composition of the detergents themselves. For exfffmplo, 
a rust stain .on linen or other fabric cannot bo removed with 
ammonia, or a copal varnish stain on cloth with dilute alcohol. 
Bust consists of iron hydroxide, which is insoluble in ammonia ; 
and copal varnish is insoluble in dilute alcohol. In the former 
• case the detergent employed to remove the rust must be one 
that combines with the iron to form a soluble compound, which 
can then be washed out with water. To cleanse a fabric 
stairibd with copal varnish a solvent for copal is requisite; 
and since copal will not dissolve oven in cold, rectified spirit 
containing 95-96 per cent, of alcohol, this liquid will not re- 
move the strain. It should be remembered that ctfpal oil var- 
nish & prepared by boiling melted copal with boiled linseed 
oil* or by treating the resin with a mixture of oil of turpentine 
and IL'iseed oil ; whereas volatile copal varnish (spirit varnish) 
is made by dissolving melted copal in a mixture of alcohol and 
ether or chloroform, benzol, etc., so that one or mojjp of these 
solvents will be.needed to remove the stain. 

When the stain is on an undyed fabriq it is sufficient in 

• ’ 1*17 
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many oases to tyoat it with a suitable solvent ; but if the fabric 
be dyed it is then necessary to consider Whether the dyestuff 
used is soluble in 'the detergent /me proposes to employ. 
Should it be soluble therein, great care will have to be used in 
applying the detergent. t 

t The* material^ or fkhric on which the stain is situated must 
also be taken into consideration ' 

Behaviour of Variety Fabrics in the Presence of Chemical 
Reagents . — In this connection q Mention will first 1)6 devoted 
to the older detergents, 'such ammonia, caustic potash or 
soda, solutions of alkali carbonates, ammonium carbonate, 
dilute acids, etc., some of which can only be used under cer- 
tain conditions — bocauso the action of these on fabrics is 

i 

least widely known, and has only recently been properly de- 
termined. 

For woollen materials — /.<?., woollen cloth, twill, upholstery 
damask (also containing silk and cotton)/ velvets (plush), 
carpets and tapestry (velvet Brussels, French Gpbelins, etc.) 
— such detergents as caustic potash or soda, strong ammonip. 
or hot solutions of alkali carbonates should never be used for 
removing stains. 

The fibre of wool is attacked by even dilute caustic alkali^ * 
and also by dissolved alkali carbonates when the latter are 
used at a temperature exceeding 122° F. Cold, moderately 
strong ammonia, and cold, dilute alkali carbonates will not 
attack the fibre direct, though concentrated ammonia will 
after an exposure of about three minutes ; and even dilute am- 
monia will /xtfect it after a short time. Ammonium carbonate 
alone has practically no action on sheep’s wool. 

On the other hand, wool resists the action of dilute adds, 
and may be boiled in acidified water for some time without 
undergoing any change. , 

If it be necessary to use caustic alkalis for removing stains 
from, cloth the operation must be performed yrith the greatest 
carp and'at a low temperature. The less powerful solutions 



INTRODUCTION. 


119 


of alkali carbonates must not be concentrated or too warm, 
since Otherwise the strength of the wool fibre ^ill be impaired, 
the fibre also becoming rough arlH hard, apd losing its gloss. 

fn the case of silft goods (repp, twill, damask, • brocade, 
velvet, etc.j the action of dilute caustic alkalis tjjikes away the 
gloss; and even moderately concentrated lyes will dissolve 
silk in the warm. It should also to remembered that silk is 
corroded by prolonged boiling in soap solution. Warm^ dilute 
acids have an injurious effect # on this material. 

Black silk must not be brought into contact with acid, and 
colojred silks will hardly stand water. Good black dflk is 
usually dyefl with logwood, whilst coloured silks are known 
to part with the;/ dye in water. Any rubbing or scraping 
will cause loss of .colour, so that silk goods must be cleansed 
only with a sponge or a moderately soft brush. 

Cotton goods — calico, 1 "batiste, percale, ‘jaconnet, repp, dimity, 
twill, Manchestef- or cotton velvet (velveteen), etc. Here it 
must be borne in mind that cotton fibre is not greatly affected 
jjy dilute acids ( e g., hydrochloric acid) in the cold, whilst acetic 
acid hasdio action on Chis fibre. Cotton is also able to stand 
dilute caustic alkalis in the cold ; hut concentrated lyes (20- 
»*30° Be.) produce a chemical change in the fibre and cause it to 
shrink 

The term linen is generally applied to closely woven, smooth 
fabrics, made either of pure flax or with a flax warp and tow 
weft ; as also to flax and cotton unionjabrics, with flax warp 
•and cotton weft. Since the cleansed flax fibres consist for 
the most part of cellulose, though, by reason of thg lignin they 
contain, they cannot be classed with the non-ligneous fibres 
(such as cotton), linen goods will generally stand the same 
treatment as cottons. Fine yarns are made from the best 
quality jute and are used for making curtains, cftrpets and 
upholstery fabrics, for # which their lustre renders theyn very 
suitable. Jute # fibre consists of oellulose, with basfin, tjie so- 
C&lled corohorobastose, whitfh is readily decomposed by acids, 
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and is very susceptible to chemical reagents of all kinds. This 
must be bornd in mind in the chemioal cleaning of these 
goods. , , * 

‘ Methods of Removing Stains. — The / above particulars 1 in- 
dicate the general methods to be adopted for the removal of 
stains in general. , To recapitulate, it is necessary first of all 
to have a knowledge of the properties of the detergents (liquid, 
solid or pulp form), especially as regards their solvent capacity 
and chemical action ; secondly, the influence that the detergent 
may exert on dyed materials under certain conditions should 
be borne in mind; thirdly, the question ( must bo considered 
whether the detergent selected has ar.y injurious fiction on the 
material to bo bleaned. & 

1 Chemical Cleaning and Detergents. — Stains, whether of a 
mechanical or chemical nature, can be removed from a great 
variety of fancy articles and clothing by chemical ({loaning. 
The object of this treatment is to dissolve cat grease, and re- 
move perspiration and dust, by treating the stained artie’es 
with hydrocarbons. It not infrequently happens, howevep 
that even after this treatment the fabric still exhibits stains, 
some of which may be of vegetable origin— fov instance, fruit- 
and vegetable juices— ■ or caused by animal matters, such a£i 
blood, fat, secretions, etc. ; whilst stains may also be paused 
by chemical decomposition, all of which stains it is desirable 
to remove by the aid of detergents. 

Until quite recently the only detergents used — apart from 
water — were alcohol, ether, benzine, benzol, chloroform, acetic- 
acid, ammonia, oil of turpentine, soap, dilute and alkaline 
lyes and dilute organic acids. Oxalic acid, borax, soapwort 
and ox-gall were also used for certain purposes. A large 
number of liquids and substances was therefore available, all 
of them suitable for the objects in view if properly t applied. 
At present more is expected of the cleaner, and perfect results 
are demanded in the shortest possible time. 

In order to meet these increased requirements it became 
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necessaiiy to discover new detergents and processes, so as to he 
able to Pemove all kinds of stains from every imaginable article 
of clothing, including expensive cftstumps gmd the like, in a 
simple and rapid maimer, and more completely tlran was* 
possible heretofore. In addition to the detergents already 
mentioned, acetic ether, potassium cyanide, carbolic acid and 
glycerine were already in use to some extent' hut all the* 
rest, including houzine soap, carbon tetrachloride, amyl acetate, 
hydrogen poroxide, Letrapol, hoxol, etc., are of recent introduc- 
tion. 



CH AFTER I. 

HEN ZINC SOAPS. 

It * is well known that benzine will dissolve all kinds of fats, 
but not mucilaginous and fat-like* su bstances ; so that this 
detergent will not completely eradicate stains caused by paint 
‘(containing oxidation products of linseed oil), tar, perspiration 
or the like. Even when such stains have been apparently 
removed by this treatment, they soon reappear when the 
material is exposed to dust in wear. 1 

In these circumstances it becaipe dosiraWo to, supplement— 
as in ordinary washing — the fat-dissolving properties of ben- 
zine with the actual cleansing power of soap, great success 
being iexpected from this combination in the chemical cleaning 
branch. For this purpose it became necessary to incorporate 
soap with the benzine ; but since ordinary soap is insoluble in 
benzine, and the employment of water is impracticable, at- 
tempts were made to dissolve thoroughly dried soap ifl alco- 
hol, oil of turpentine, benzol or the like, benzine being added 
to the mixture. The products obtained in this way, however, 
were onty mixtures and not solutions of the soap ; and in the^ 
most favourable circumstances nothing more than an emulsion 
resulted. After long-continued investigation and experiment, 
Gronewald & Stommel, Marienhohe Works, Elberfeld, suc- 
ceeded ih producing a good soap (Marienhohe saponin) com- 
pletely soluble in benzine. This product is a solid mass, a 
little softer than wax, and nearly white, or yellowish wlute, in 
cojour. • It is an acid salt (alkali oleate), containing in addi- 
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tion a little, chemically combined, water of hydration. The 
reaction^ faintly alkjfline, and the goap is insoluble in dis- 
tilled water. 

* 

This saponin is only partly distributable in water, foftning a 
milky liquid^ which lathers strongly when ffrialtfm. On the 
other hand, this benzine soap is soluble in 98 per cent, alcohol, 
amyl alcohol, Aether, benzine, chlorofortn, acetic elher and car- 
bon tetrachloride. Owing to this solubility of the saponin in 
question, benzine, which previously was used solely as an ex- 
tractive agent, has acquired actual washing properties, similar 
to those possessed hy water when used along with soap. • 

The solvent power of benzine is considerably enhanced by 
an addition of Mav.ienhoho saponin. At the same time the 
presence of the soap increases its capacity for absorbing water, 
without impairing its powor of extracting fats and fatty sub- 
stances. 

Removing Stain * with Benzine Soap and its Solutions . — 
Alcohol is known r.s a solvent of resinous and greasy stains ; 
aq^ is preferably employed, for this purpose, in as pure a con- 
dition as possible (97-98*per cent, strength). To increase its 
detergent poVor benzine soap is dissolved in 98 per cent, al- 
cohol, either alono or mixed with ether, chloroform, etc. As a 
rule, better results are obtained when two or more of these 
solvents are used together, especially when their solvent char- 
acter is of the same order. 

As mentioned above, benzine soap is ^completely soluble in 
benzine. Petroleum spirit is also largely used, in conjunction 
with benzino^soap, for removing resinous ancl greasy stains, 
the effect being increased by empjoying a mixture of ben- 
zine and benzol, both of which solvents act in the same 
mannew 

Rectified oil of turpentine, alcohol, etc., are also added, with 
the same object ; but tl\ese mixtures must not be used unless 
they'hre perfectly clear. Benzine soap dissolves c&npi$tel}i 
in such clarified mixtures, arfd can then be emploj*ed toje* 
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move all kinds of stains resulting from grease, resins or as- 
phaltum, etc?' 

Stains produce^! l^y blotfd, coffeo, chocolate, gravy, glue or 
cart grease can be eradicated by washing with warmed* ben- 
zine soap, followed by rinsing with benzine. 

lw addition to tjie mixtures referred to above, carbon tetra- 
chloride and # chloroforn» are used for removing «tar and paint 
stains. Tims, for instance, tar can be removed completely 
from white articles with a mixture of chloroform and carbon 
tetrachloride, and also«with bonzine if the articles have pre- 
viously been brushed over with the tetrachloride. Recent 
experience has shown, moreover, that the extractive power 
of cold benziite for a number of substances is increased by 
•applying the benzine in a finely divided state. 

Antibanzinc Purina , or Pichterol . — Marienhoho saponin 
possesses the valuable property of Eliminating the electrical 
excitation of benzine when added in smaK quantities to this 
solvent. For the same purpose, Richter in 1893, recom- 
mended the use of magnesium oleate, which preparation Ijas 
been put on the market under the llame Richterol, or Anti- 
benzine pyrine. * 

To make this preparation 22 lb. of white curd soap (cofi* 
taining 70 per cent, of fat) are dissolved in water, magnesium 
chloride or sulphate being added to the solution sodong as a 
precipitate of magnesium oleate (magnesia soap) continues to 
form. This latter is purified with boiling water, dried, melted 
at 130° C., treated with 15 lb. of cold petroleum, and dissolved 
in 20 galls, of benzine. One lb. of the product is sufficient to 
protect 7,000 galls, of benzine from spontaneous ignition by 
electrical excitation. 

The patent rights secured by Gronewald & Stomtnel for 
their benzine soaps extend to all solvents of fats, ^specially 
to bepzine-soluble soaps prepared as hydrated oleates of acid 
salts of tiie alkali metals, i.e., to all such soaps as are ftiade 
from potash, soda, ammonia, of mixtures of same, and vege- 
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table anc^ animal fats, in so far as these soaps are soluble in 
benzine# 

Other firms afterwards took upctlie manufacture of liquid 
benzine soaps, among which may be mentioned the “ universal ” 
benzine soap of Simon A Durkhoim (Offenbach), the Weralin 
of 0. Gans, ahd the liquid benzine soap of E.^Evoehler. In pon- 
* trast to the sqjid benzine soaps, the “ universal ” benzine soap 
of Simon & Diirkhoim is a neutral soap, and not an acid soap 
containing a large proportion of unsapontfied oleic acid. * All 
its fatty constituents are completely saponified and operate in 
chemical cleaning, since soap alfine is active in this connection, 
uncombined oleic acid neiijg inert. 

This soap is liquid, and contains, in addition t(f soap, certain 
adjuncts which possess a ffpocially powerful solvent influence 
on resin, asphaltum, tar, paint fttains, cart grease, street mud, 
etc., so that the detergonto fleet is considerably hoightoned. 

Weralin, which mftde by 0. Gans of Hallo-on- Saale, is a 
yellow liquid, smelling, not unploasantly, of oil of mirbahe. 
When poured fnto a porcelaifl dish it soon evaporates, leaving 
a /ellowisbi soapy residue. It is sold in condition ready for 
use, and forms a very useful detergent, and is llot very much 
cjparer than good benzine soap. 

The liquid benzine soap, made by E. Koehler of Altenburg, 
is used Tor cleaning white and coloured glac6 gloves. The 
benzine in this product oasily removes all dirt and even the 
most persistent stains of perspiration by a single application 
with a piece of wash-leather, the treatment reviving tho glove 
leather and improving the gloss and colour.* A. pint and a 
tialf will cleafi about forty pairs of gloves, tho only after treat- 
ment required being a simple rinsing with benzine. 
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EXTRACTIVE DETERGENTS AND DETERGENT MIXTURES. 

• 

A recent addition to fhe ran^s of the extractive detergentB : 
benzine, benzol, sulphuric ether, fusel oil (fermentation amyl 
alcohol), chloroform, alcohol, etc., is carbon tetrachloride. 
Before, however, going more closely, into tlte properties of this 
latter, mention will be made pf a few of *tho detergent mix- 
tures that have been recommended of late. For instance, it 
has been proposed to replace ether for removing grease Btains, 
and all those of a resinous or tacky nature, by mixtures of* 
ether with benzol (or benzine), §.myl acetate, methyl alcohol 
or ammonia. Mixtures of this kind have been jut on the 
market under the namo “ Benzolinar A typical compositipn 
of such mixtures is: benzol 4 parts, ether 1 part, and pure 
amyl acetate 1 part. Mixtures like the following: alcohol 
3 parts, ether 3 parts, and ammonia 1 part, or equal *parts of 
these three ingredients, have long been known. A usfeful recipe 
for preparing a mixture suitable for removing stains* of all 
kinds is to dissolve 15 parts of soft soap, and 7J- parts 
each of caloinetj soda and borax in 910 parts of w^rm, dis- 
tilled water, the cold solution being incorporated* with a mix- 
ture of equal parts of eth$r, ammonia and methyl alcohol. 
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CAllBON TETRACHLORIDE. 

• 

Properties — Carbon tetrachloride, CC1 4 (tetrachloromethane, 
benzinoform)* is a dense £sp. gr. 16), colourless, transparent 
and mobile liquid, with a neutral reaction. It is readily vola- 
tile, even at low temperatures, and has a peculiar smell, re-* 
sembling that of chloroform. It boils at 77° C , but is abso- 
lutely uninflammable, and is incombustible in the condition of 
vapour, though it j*osse*sso8 the peculiar property of imparting 
a green tinge to a ^lue flame, and colours a green flame blue. 
If a strip of paper be dipped flalf-way into carbon tetrachloride 
an& lighted the flame will go out before the middle of the 
strip has been reached. 

Carbon tetrachloride is insoluble in water, and also in 
dilute alcohol below 75 per cent, strength by volume, and in 
glycerine. . On the other hand it dissolves readily in acetone, 
glacial^ acetic acid, oleic acid, liquid carbolic acid and aqueous 
solutions of carbolic acid, as also in ethyl alcohol, methyl 
alcohol, amyl alcohol, chloroform, chlordform-alcohol, carbon 
disulphidfe, benzol, ether, ether-alcohol, oil*' of. turpentine, 
'petroleum and all petroleum distillates, ethereal and* fatty oils 
and resin oils. 

* It dissolves oils, fats, wax, ceresin, spermaceti, paraffin wax, 
stearine, boiled oil, lacquers, shellac, asphaltum, pitch, resins, 
balsams, coal tar, pine tar, gutta-percha, caoutohouo, and 
hard And soft soaps. 

Carbon tetrachloride is non-explosive; and another 1m- 

m 
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portant quality in connection with its use as a detergent is 
the fact that it \ does not affect the colour of dyed fabrics. 

Since, as mentioned tibeve, tetrachloride rapidly and effec- 
tually dissolves all oils, fats, resins, paraffin, etc., it can be 
used to remove ^stains produced by those substances, and also 
such as are caused by butter, milk, gravy, lacq net's, varnishes, 
oil paints (ev£n old pair^t marks), tar, train oil aiyl cart grease. 
It is equally efficient with chloroform as a solvent for oil paints, 
though a mixture of the two is better still, and will completely 
remove all trace of ojj paint* or lar from white materials. 
Uqlike other detergents, no tings or annular markings are 
left when tetrachloride is used ; aryl iff is therefore specially 
adapted for oloansing light coloured articles. A mixture of 
rsqual parts of tetrachloride and acetic ether with 2 parts of 
rectified fusel oil is also used; 'and this mixture will take out 
the stain produced hj, red oil paints thoroughly and quickly. 

Tho best means for getting rid of suefh stains is to moisten a 
clean rag, cotton wool or small sponge with tetrachloride, and 
keep on rubbing (or dabbing) the* seat of the stain gently until 
the mark has disappeared. The cotton wool or lag shoilld 
be frequently renewed, and thoroughly moistened with the 
tetrachloride. • , 

If it bo feared that oven careful rubbing may injure the 
article (or the fibres composing it) a sheet of white filter paper 
is folded about four times, well moistened with tetrachloride, 
and laid under the stain, the latter being then covered with a 
similarly folded filter Jiaper. On pressing the top paper firmly, 
preferably with'a cold fiat iron, tho stain will be dissblved out 
and absorfied by the solvent. This treatment is r’epeatqd until* 
no trace of the stain is l&ft. To damp the stain with tetra- 
chloride and then rub it dry with a rag is a wrong practice, 
since it merely causes the dissolved staining material to spread 
out and form a larger stain with a well defined rim. 

Carbor tetrachloride was placed on the market at onettime 
as a substitute for benzine. Although its chief advantages — 
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absencp of fire and explosion risks — are universally admitted, 
it is still often stated, that tetrachloride is inferior to benzine 
for hygienic reasons, on account *>f*its anesthetic properties, 
whteh are analogous it) tho&e of chloroform* The experiments 
of Professor Lehmann, however, have demoystrated that ben- 
zine posse&es undoubted narcotic properties, arfd is decidedly 
more poisoyous than carbon tetrachloride. Inathe laboratory 
of the Griesheim-Elektron Chemical Works, during experiments 
on the industrial application of carbon tetrachloride? large 
quantities of this solvent were evaporated (partly by design 
and partly by accident) and were inhaled by the chemistijand 
their assist lats, without .any injurious effects, even when the 
vapours wero breathed for several days in succession. On the 
whole it must be assumed that carbon tetrachloride is of pp 
greater importance, in a toxicological sense, than benzine or 
chloroform, benzine bcang, moreover, <■ narcotic in smaller 
quantities. The ^bstfuce of fire and explosion risk is also an, 
important advantage over benzine, from the standpoint of 
public safet/: A number 6f makers put tetrachloride on the 
Aarket under different names (benzinoform, antiflammin, etc.). 



CHAPTER IV. 

ACE TO-OX ALIO! ACID AS a DETERGENT ; SPECIAL METHODS 
of’ REMOVING STAINS. 

Sevda’k ao9to-oxalic acid, i.e ., olalic acid saturated with 10 
per cent, acetic acid, is worthy of mention among the newer 
detergents. Solutions of oxalic acid have long been in general 
use for removing rust stains from articles of clothing; but the 
work is performed more efficiency with aceto-oxalic acid. If 
the stain does not disappear at once /in iron rod, dipped in 
the liquid, is applied to the spot and rilhbod gently over the 
surface. Except in the case of very old stains complete 
eradication will be obtained. 

Mention should also be made of tho* little known'' galvanic 
method, in which rust stains are removed from loose fabrics 
by boiling in weak sulphuric acid, in a copper pan into which 
is dipped a piece of zinc wrapped in linen (in order to protect 
the goods from the zinc flakes detached as the metal dissolves 
in the acid). A jacketed pan is preferably used. Evod old 
rust stains can be quickly removed by this treatment. 

In place of the ordinary method of removing ink stains by. 
oxalic acid, followed by potassium permanganate, Sdyda re- 
commends 'the following: — 

Oxalic acid is saturated with 10 per cent, acetic acid (see 
aceto-oxalio acid, above), and 1 part of the product is paixed 
with 4 parts of spirit of wine. The solution, whicli depends 
for its action on the solubility of iron oxalate in aloohol, will 
eradicate etains caused by ferrogallate* inks; and it may ftlso 
be used for stains arising from copying inks and aniline inks. 
130 
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It rnugt, however, be applied with care to coloured stripe 
goods^as there is soijie risk of the colours runVfing, so that an 
aqueous solution of the mixed acfds is preferable for such 
fabrics. 

One of the chief advantages of the alcoholic solution is that 
it will (lis&lve ink stains on lighj. coloured fabrics \ythout 
affecting tli£ dye; and ^ is also ^pplicable % for removing 
coloured stains, such as those produced by chlorophyll (grass 
stains). 

Blood stains are soluble in warm ^ater containing a little 
ammonia, and can be removed in this way. It has alsoiieen 
found that facial acetic acid is useful for the same purposo, 
in the case of coloured fabrics, since it doe.^ not make the 
colours run. 

Metallic oxide stains, which are usually brownish blue in 
appearance, are very difficult to romovtf from fabrics and have 
to be dealt with Uy a*combined method. The stains are first 
dabbed with zinc chloride, and after the material has been 
passed over a steaming apparatus, potassium cyanide — which 
iS highly poisonous arid must therefore be handled with ex- 
treme care-*-is dabbed on at once. After washing with dis- 
tilled water the stains are treated with a little formic acid, 
and well rinsed again. This treatment will entirely remove 
the marfcs. 



CHAPTER V. 

BLEACHING 1‘HOCESSES USED IN CHEMICAL CLEANING. 

Should the application, of solvents (benzine, alcohol, carbon 
tetrachloride, etc.) fail to produce the desired effect, 'recourse 
must be had to bleaching. 

Bleaching ufith Potassium Permanganate . — it a clean or 
dirty fabric (of cotton, wool or silk) be dabbed with a solution 
of potassium permanganate, the* latter is at once reduced, and 
a brown stain of maflganese hydroxide is formed. The re- 
action can be expressed by the equation 1 : — * 

2KMn0 4 = Mn 2 O a + K 2 () + ,20.,, ( 
the manganeso oxide combining with water to t form tho 
hydroxide. 

In the warm the reaction proceods as follows 
2KMn0 4 = 2Mri0 2 + K 2 0 + 0„ 

» 

the manganese peroxide in this case forming the hydrated 
peroxide by combining with water. , 

Seducing Effect of Sulphur Dioxide . — If the brown stain 
be touched with. a solution of sulphur dioxide (sulphurous acid) 
the bleaching a'ction of the potassium permanganate is re- 
vealed. The powerful reducing agent, sulphur’ dioxide, de - 1 
oxidises the brown manganese peroxide or hydroxide to 
manganous oxide or hydroxide, the sulphurous aoid b^ing it- 
self oxidised to sulphuric acid. This acid com biues^ with the 
manganous oxide to form manganous sulphate, a nearly colour- 
less salt, n which can be readily washecl out of the fabric«with 
water, leaving the site of the stain bleached’ to a pure white. 
132 
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and thus demonstrating the bleaching action of permanganic 
acid. 

If the amount of sulphurous abid u^pd J)e too small it may 
happen that a brownish stain is left, a portion of the peroxidfe 
having remained intact. The excess of sulphurous acid used 
must be completely washed out, or it will be gradually oxi- 
dised to sulphuric acid ow the fabric* the fi breaking then cor- 
roded and rendered brittle. This may occur at once if the 
fabric be ironed. 

lieductio7i with Hydrogen Peroxide — More recently it has 
become the practice to replace sulphur dioxide, as a reducing 
agent for permanganate, by hydrogen peroxide, sodium per- 
oxide, oxygenol or hydrosulpburous acid. 

Hydrogen pergxide ^immediately decomposed, on contact 
with manganese peroxide, into water and active oxygen 
(H 2 0 2 - H„0 + 0), sft that an intensified bleaching effect is 
set up. 

It may possibly happen that an insoluble layer of mangan- 
ese peroxide is formed on the fabric, and prevents the com- 
plete decomposition of the excess of potassium permanganate 
On the fibre?, in which event this permanganate also is reduced 
'by contact with hydrogen peroxide, so that a further quantity 
of bleaching oxygen is subsequently brought into action on the 
stained portion of the cloth from two sources. In this after treat- 
ment the addition of acid to the hydrogen peroxide serves the 
purpose of converting the manganous oxide formed by reduc- 
tion into a readily soluble salt that can be got rid of by washing. 

For the above reasons sulphur dioxide is nefei^ used with 
hydrogen peroxide, because it would absorb a large propor- 
tion of the active oxygen from the peroxide for its own oxida- 
tion to sulphuric acid. 

Formic acid and acetic acid, which have been 'proposed, 
also undergo partial o^dation in hydrogen peroxide solution, 
so that the mixture needs to be used in a fresh dlate.. The 
aotion is, however, too slow* 
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Oxalic acid and phosphoric acid are also used in chemical 
cleaning; but ‘form, with nianganous oxide, Balts th^t are 
only sparingly soluble ,in waVer (manganese oxalate and man- 
ganese phosphate), these being then very difficult to wash 
out of the fabric/ even when very dilute solutions are used. 
Oxalioacid, indeed,. should ■ be discarded entirely, since, apart 
from the relative insolulrlity of the. resulting salt, a portion 
of the acid is decomposed, with liberation of carbon dioxide, 
on contact with manganese peroxide, and its effect is thus 
lost. On the other hand, oxalic acid is capable of damaging 
the fabric to an equal extent with sulphuric acid. 

Phosphoric acid is not attacked by* hydrogen pbroxide, and 
vice versa ; amf it also remains quite unchanged in contact 
With manganese peroxide. Since, therefore,, this acid retains 
its solvent power for manganous oxide, and the resulting acid 
phosphate is more readily soluble thifn the oxalate, the em- 
ployment of phosphoric acid is indicated. ' 

The above-mentioned after treatment of the brown stains 
of manganese peroxide on the fabric may be carried out witlj. 
either pure hydrogen peroxide, or, in place of the latter, with 
the peroxide liberated by treating sodium peroxide Or oxygenol 
with an acid. 

Reduction with Hydrosulphurous Acid .— In all case^ where 
sulphur dioxide is inapplicable, A. Seyda makes use of hydro- 
sulphurous acid, which may be prepared, for instance, by 
shaking up 50 c.c. of sodium bisulphite solution (diluted with 
an equal volume of water) with enough zinc dust to cover- 
the point o{ a 'knife. As soon as the reaction has terminated 
the mixture is diluted with water, shaken up, and filtered 
through cotton wool without delay. The filtrate is treated 
with 20-50 c.c. of acetic acid and 100 c.c. of boiling water, the 
product bfcing then ready for use as a reducing ager\t. This 
reagent, may also be replaced by the ( hyraldite described in 
Part I. *Tt should be pointed out that hydrosulphufbus 
acid rapidly decom Doses in an aqheous solution. 
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Seyfa’s Reduction Process . — Seyda recommends the fol- 
lowing for chemical gleaning without heat:- 

1. Commercial hydrogen pewxitie, mixed with an equal 
vollime of 10 # per ceht. adbfcic acid, wift readily dissolve man- 
ganese oxide, or potassium permanganate^ reduced on the 
libre, withbut the application of heat. 

2. A useful reducing agent can ^e prepared from sodium 
peroxide by the following means: — 

A teaspoonful of sodium peroxide is dissolved in 100 c.c. of 
dilute sulphuric acid (l part acid # in 5 of water), enough 
additional peroxide being added to give an alkaline reaction, 
and the mixture treated with an equal volume of 10 per cent, 
acetic acid and a teaspoonful of ammonium chloride (sal am- 
moniac). The choiuicafe must be used in the order given. , 

3. To prepare* the reducing agent from oxygenol, a tea- 
spoonful each of oxygenol and aminorJum chloride is placed 
in a glass holding abbut 200 c.c., whereupon 100 c.c. of water 
and 100 c.c. of 10 per cent, acetic acid are added. The’ solu- 
tion clarifies quickly. The addition of ammonium chloride is 
to accelerate the solution of the manganese peroxide in the 
acetic acid. . 

• The solution prepared from sodium peroxide is more slug* 
gish in action than the oxygenol preparation, owing to the 
presence of saline constituents (sodium sulphate), which 
greatly retard the dissolving of the small quantities of man- 
ganese oxide or manganous oxide. This explains why the 
. addition of ammonium chloride may be omitted when hydro- 
gen petoxide is used. The solution mentioned.above contains 
5 per cent, of acetic acid, which strength cannot *be exceeded 
without risk of injury to the ‘colour of dyed materials. 
Formic acid may be used instead of acetic acid. By this 
method stains of all kinds can be removed from white, un- 
dyed or light coloured fabrics that have been dyed with rho- 
damine, alkali blue anct chrysophenine. Unless g*eat f care he 
observed in tfte chemical cleaning of dyed fabrics a risk is 
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easily incurred of the dye being bleached as well as tlje stain, 
so that the parts affected appear white. The only remedy, 
then, is to re«dyo the blefaohed portion with a suitable dye. 
Jhe hehe-viour of ctyerf goods in pr6senc6 of hydrogen perokide 
will be dealt witjh later, in connection with the employment 
of that substance as a detergent. ‘ 

* Permanganate bleaching is frequently employed in conjunc- 
tion with other detergents. As already mentioned, the bleach- 
ing of 'stains is effected by dabbing with permanganate solution 
and redissolving the reduced manganese oxide. 

Combined Method of Removing Stains . — Stains that are 
difficult to eradicate (such as those caused by scents) can be 
removed, from white fabrics especially, by the following com- 
bined method : — 

The fatty substances are firbt extracted by means of a 
solvent (preferably carbon tetrachloride), and the site of the 
stain is then touched successively (without intermediate wash- 
ings) with undiluted ammonia, oxygenol sojution and oxalic 
acid solution. After the last treatment the place is thoroughly 
washed, dried, brushed over with alcohol (especially*with silft 
goods), and then dried completely. Only very old. stains will 
stand this treatment; and these may be removed by per-* 
manganate bleaching, followed by treatment with hydrogen 
peroxide, in conjunction with acetic acid or formic acid (see 
above). This method is often employed, though the fact 4 that 
oxalic acid endangers the fabric constitutes an objection ; and 
it has also been fouAd that stains removed by means of. 
oxalic acid aijd oxygenol exhibit a brown coloratioA again 
after a short exposure to light and air. For {his reason 
oxalic acid may be preferably replaced by formic acid or acetic 
acid. t 

Hyraldile as a Detergent and Bleaching Agent . — This sub- 
stance, the instability of which has now been remedied by the 
additioh otweak acids, is suitable for removing coloured stains. 
For this purpose a small quantity «of hyraldite'is dissolved in 
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about 1])0 c.o. of water, acidified with 15 drops of 10 per cent 
acetic acid and previously heated to boiling. If the stained fabric 
be folded to a point and dipped fo> a* few seconds* in the warm 
solution the sppts of dolour* will disappear. * This method can* 
always be used for white fabrics, and also £or such as have 
been dyed Vith rhodamine, alkali t blue and ch'rysophenine ; 
but if applitid to other <jyed fabrics (whether* light or dark 
coloured) that have been stained, a preliminary trial should be 
made in some inconspicuous part of the fabric, to see how the 
dye is affected, if at all. In many ca^es it will be found pos- 
sible, with a suitable solution of hyraldite, to remove # the 
stains without affecting the dye. 

Sometimes a yellow mark is left where a stain has been re- 
moved by hyraldite, but 4his can he eradicated by treatment 
with oxygenol solution (see hiter), the same being also the 
case with the yellow masks sometimes appearing when goods 
that have been frqpd from stains by permanganate are ironed, 
a warm solution of oxygenol being employed for this pur- 
pose. 

*Hyraldtte is sometimes used as an adjunct in chemical 
cleaning. This preparation is obtained as a dry, crystalline 
^oass when formaldehyde is allowed to react on the hydrosul- 
phite of an alkali or alkaline earth. Stains, such as those of 
Bordeaux, that cannot be removed from clothing by means of 
the u$ual detergents, may be treated with hyraldite, which will 
bleach the majority of shades produced by artificial dye-stuffs 
without injury to the fabric, the material being re- dyed locally 
afterwatfls. The portions to be bleached are' first treated for 
‘a shorj ^ me with a hot, dilute solution of carbonate of soda or 
of ammonia, to remove as much of the dye as is soluble there- 
in. After careful rinsing the rest of the dye is discharged by 
means of a liquid consisting (for light shades) of 3-5 p«r cent, of 
hyraldite A (previously dissolved 'in warm water) and 2-3 per 
centaof acetic acid, the "proportions being increased t* 6-l0 per 
cent, and 4-6 per cent, respectively for dark shades. As a* rule, 
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the amount of hyraldite required depends on the dept}} and re- 
sistant properties of the colour stains to removed. The liquid 
must be used as hot as ptissr ble, and should therefore be heated 
.to boiling in a sepkrat'e vessel and ''maintained f\t that tempera- 
ture. In most yases the stains can be discharged by repeated 
treatment. Previous to the final treatment, it is‘advisable to 
odd a little atfetic acid tp the discharging liquid. , Finally, the 
treated portions of the fabric are thoroughly rinsed, first with 
cold water and then with hot. Before applying the hyraldite 
treatment a preliminary experiment should be carefully made 
witp hot alum solution, which hften furnishes good results in 
the case of stains that are difficult o£. removal. 



CHAPTER VL 

HYDROGEN PEROXIDE AS A DETERGENT. 

The properties of hydrogen peroxide Jmve already been de- 
scribed in Part I. 

To use confmereial (10 per cent.) hydrogen peroxide as a de- 
tergent a bleaching liquor is prepared from thfi peroxide and 
water in equal volumes. "The liquor is heated to near boiling,* 
rendered alkaline with sodium* silicate, and mixed with a little 
shredded white Marseille soap. With tftiis liquor the stained 
portions are dabbed until bleached, a plug of cotton wool, 
wound on a stick, being used for this purpose, on account of 
tlje bleaching action of hydrogen peroxide on the skin. The 
moisture must bo taken Up from time to time, or it will spread 
and bleach larger portions than desired. 

In chemical cleaning, hydrogen peroxide is usually employed 
after permanganate ; but there are many instances in which it 
can be used direct with advantage. 

After the stains have been gone over with the peroxide 
solution the fabric should be exposed to light and air for 
several hours, with frequent dampings, then moistened several 
times with the peroxide again and placed in a warm room to 
dry. . 

If the stains are insufficiently bfeached by this treatment 
they should be well brushed over with water and treated with 
dilute aogtic acid, or, if necessary, with the aceto-cxalic acid 
already mentioned ; after which the fabric is thoroughly 
scrubbed with \yater and finally dried. 

A number of hydrogen pdroxide preparations, ot different 
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strengths, are obtainable in commerce, among them being 
“ perhydrol, ” r < containing 30 per cent. 4>y weight of peroxide 
and forming a chemically pure, water-white solution, of 
, sp. gr. 1*15 at 15° C. Since this perhydrol, when stored in 
Merck’s original bottles, will keep for a long time, it is always 
possible to prepare a pure solution of hydrogen' peroxide of 
'any desire 1 strength. Alb that is ^ necessary is- to see that 
the bottles —which should, preferably, be stored in a dark 
place— aro properly beclosed after use, and that the ordinary 
temperature is not exceeded to any largo extent. 

To ascertain the behaviour t of hydrogen peroxide during 
the removal' of various stains, experiments were conducted 
with pure 3 per cent, commercial hydrogen peroxide solution, 
and with perhydrol solution, containing 1 part of perhydrol 
in 9 parts of distilled water. Similar results were obtained 
with the above-mentioned hydrogen poroxido solution mixed 
with sodium silicate and soap. 

Stains caused by coffee, chocolate and cocoa can be re- 
moved by repeated dabbings and gentle rubbing.' 

In some cases (strong stains in particular) a few drops of 
the preparation must be allowed to act or, thu stain for a 
short time, the liquid being, in all cases, then taken up with 
cotton wool (see above). When pure hydrogen pevoxide is 
used it is advisable to dab a little ammonia on the stains 
beforehand, or to add ammonia to the hydrogen peroxide., 
This latter mixture will also remove stains due to grass, beer, 
milk or fruit juices, the places being afterwards well dried 
with a white woollen rag, in order to prevent annular mark- 
ings, especially on light coloured fabrics. 

Red-wine stains can be cleared away, in many cases, with 
hydrogen peroxide solution without addition of ammonia, 
but the ammonia mixture is efficacious in the ease i of blood 
stains. It may also be used for ink stains, several applica- 
tions being required, a previous careful dabbing with hydro* 
Chloric acid being necessary for" iron inks only; Rust stains 
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nusfc carefully touched several times with hydrochloric 
icid, tht resulting (yeljow) ferric chloride being* taken up as 
jotnpleteiy as possible with cotton $ool, and the remainder 
ireatM with hydrogen peroxide until the colour has entirely 
lisappeared. Woollen and linen goods are afterwards washed 
with water, Silk fabrics being rubbed i n distilled water. * 

Mildew and yellow andj^rown stains, frequently appearing 
>n white fabrics, may generally bo removed with hydrogen 
peroxide, a preliminary carelul dabbing with dilute ftydro- 
cjhloric acid boing necessary in some, cases. 

Many stains produced by (far or cart grease can be erg-di- 
jated by the* hydrogen peroxide solution mentioned at the 
beginning of this chapter, or with a mixture of peroxide 
and ammonia, followed by rinsing with a warm solution o$ 
soap. 

The bleaching solution mentioned tit the head of the 
shapfcer may also be used for cleaning white gloves, an alter- 
native method beipg as follows : white doeskin gloves, for in- 
stance, are first washed in lukewarm water containing Mar-, 
smiles so&fjp, and are then rinsed thoroughly in soft water. 
They are next entered and worked in a lathering solution of 
Marseilles soap containing 3 per cent, of hydrogen peroxide, 
drained^ and left to dry slowly in a draught. The hydrogen 
peroxide .bleaches the leather a fine white, and the residual 
soap xestores pliability. When dry the gloves can be ren- 
dered more supple by energetic rubbing. 

• Sinoe the ordinary commercial hydrogen peroxide (10-12 
per cent, by volume) cannot remove obstinate stains, a 
stronger solution is sometimes used in chemicaf oleaning, 
especially for ink stains and the fellow or brown , markings 
oausec^by perfumes. 

Owing^ to the bleaching action of hydrogen peroxide . on 
dyes it is largely used for eradicating stains on white fabrics ; 
but kmg experience has* shown that its application* is 1>y no 
means restricted to this class # of material. 
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Behaviour of Hydrogen Peroxide toward Coloured f Fabrics. 
— To teat the- action of hydrogen peroxide on coloured ma- 
terials a large number of dyed fabrioa (wool, Bhoddy, ootton, 
silk and half-silk^were treated foi* a short time with hydrogen 
peroxide or perfyydrol solution (with and without ammonia), 
the conditions of ( the experiment being similar v to those of 
•chemical cleaning. Ir^ some instances the goods, stained 
with ink or rust, wore carefdlly treated with hydrochloric 
acid and peroxide solution, in order to ascertain whether any 
alteration was suffered ,by the dye. 

Qf thirteen articles dyed \vith basic dye-stuffs, those 
coloured by means of safranine, rho famine, new methylene 
grey, methylene green, indamine blue and malachite green 
were found to stand the treatment*, none of them giving oft 
their colouring matter when rtfbbod, or suffering any change 
in shade. ' 

The same applies to articles dyed With /esorcin dye-stuffs 
(eosine, erythrosine, etc.), although this groqp makes no claim 
to fastness. 

Similar results were furnished by seven out 6f thirteen 
specimens dyed with acid dye-stuffs, viz., acid violet, ketone 
blue, patent blue V, fast acid blue, violamine, fast acid violei 
and nigrosine. 

Of ten specimens dyed with an equal number of nitro and 
azo dye-stuffs, such as azo yellow, Bordeaux, cloth re^ fast 
brown, etc., only one, viz., fast red, parted with its colour to 
some extent when rubbed after the treatment. 

With the axodption of alizarine brown and alizarine green 
the fourteen specimens dyed with mordanted dye-stuffs (ali- 
zarine blue, alizarine red 1 , alizarine yellow, alizarine black, 
ooerulein, acid alizarine green, etc.) stood the test. r 

Among,the dyes for wool intended to stand milling, those 
prepared with anthracene fellow and chromium fluoride or 
potassium chromate were tested by' allowing hydrogen cper- 
oxide solution (with ammonia) to aot on portions stained with 
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ink. Tlje stains disappeared, without any loss or change of 
colour o«i the part of t be fabric. 

On dyeings carried out with milling yellow and anthraoene 
acid brown (moj’dante^ witH potassium chroiiiate), ink stains 
(iron ink) were removed by treatment with hydrochloric acid 
and hydrogeft peroxide. The former shadg was'changfid by 
’the acid to brown, the oth^r to black, ^ut the ordinal colours* 
were restored by the action of the peroxide. Various stains 
%ere removed by the same reagents frtfm dyeings obt&ined 
with milling red and wool red.' without any loss or change of 
colour on the part of the dyes ; and a fabric dyed with aliza- 
rine blue (CS) also remained unchanged under the same 
treatment. Fabrics dyed with milling yellow, alizarine blue, 
fast diamine red (with pfttassium chromate), wool red, an-< 
thracite black, anthracene acid black and anthracene acid 
brown (with potassium •hromate) also Remained unaffected 
by hydrogen peroxide Solution (with ammonia). Only about 
23 per cent, of the, fabrics examined parted with more or less 
colour when rubbed after treatment with hydrogen peroxide ; 
anl it may*therefore be concluded that this detergent is also 
applicable to. dyed fabrics, provided the necessary care be 
tyfcken. 
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OXYGENOL AS DETERGEN.. 

Ox,YQKNorj is an inodorous, white powder, soluble in water 
and furnishing a decidedly alkaline solution that parts with 
its oxygen, the liberation of which is accelerated by dissolving 
-the powder in water of a temperature of 95-105° F. 

At this range of temperature the oxygen comes off in 
moderation, so that !\jS bleaching action can be more satisfac- 
torily utilised, whereas at 140° F. it efoapps too rapidly, and 
is liberated completely at boiling heat. 

Oxygenol forms a suitable rea&eut for discharging coloured 
stains from white articles, many of which stains f can be fe-. 
moved by using an oxygenol solution warmed to, 112-122° F. 
and applied repeatedly, a useful strength being about 1*2-1 ^ 
per cent. Another solution, frequently employed, consists of 
100 parts by weight of oxygenol, 100 parts of cold water and 
20 parts of formic acid or 100 of acetic acid. This is restricted 
to careful dabbing of the stained portions at ordinary tempera- 
ture, though it may also be applied after bleaching with per- 
manganate. ' 

Coloured stains that cannot be removed with 'hot o^ygenof* 
solution may be discharged with hyraldite, as already described, 
the operation being completed with a hot solution of oxy- 
genol. 

Fruit and coffee stains cab be quickly removed by hot, con- 
centrated oxygenol solution, but cocoa stains require to he re- 
peatedly, treated with the same reagent* Stains of red wina 
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must bp bleached with permanganate, followed by repeated 
applications of the hoj solution of oxygenol. 

Blood stains can be eradicated •easily and -quickly ; but 
oxygenol is npt so well adapted for tlie # tt*eatment of rust, 
and ink stains, though good results are obtained in the case of 
singed marlfs and yellow stains andjnarkings on # cotton*goods, 
lace, otc. 

As already mentioned, oxygenol is specially used lor re- 
moving stains on white articles. Owing' to its bleaching 
action, however (like hydrogen peroxide), it is liable to dis- 
charge the colour of dyed fabrics. 

Behaviour *of Oxyg&uo 1 toward Dyed Fabrics . — To investi- 
gate this behaviour, experiments were conduced with dyed 
woollen and cotton fabrkjs, the results showing that warm 
oxygenol solution has, in general, a more powerful bleaching 
effect than ordinary connuercial hydrogim peroxide solution. 
The only aniline dye-stuffs, on cotton, that proved fairly resist- 
ant to lukewarm ^oxygenol solution were: new grey, i'ndo- 
pheuine, Bisifiarck brown, new fast blue and new fast grey. 
Of the dy«s fast to milling, on woollen fabrics, only alizarine 
blue, diamine scarlet, wool red, anthracene acid brown (with 
potassium chromate), anthracite black (various marks) and 
anthracene acid black wore able to stand the action of oxy- 
genol solution, warmed to 113° F., and giving off oxygen freely. 
Milling yellow and milling red were also fairly resistant, and 
only parted with a little colour when rubbed, whilst anthracene 
yellow and milling yellow (0) withstood*rubbing. 

Hence oxygenol can be used with success iunuyiy instances, 
^particularly for removing stains from white articles.* 
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SODIUM rUHOXIDK AS A DKTEBGKNT. 

Sodium peroxide can be used in place of hydrogen peroxide as 
a detergent, the bleaching liquor being prepared in the follow- 
ing manner : — 

Twenty parts by weight of formic acid,, or 100 parts of 
acetic acid, are poured into 1,000 parts of water, 120 parts of 
sodium peroxide being then added in small portions and in- 
corporated by continued stirring. The solution should be left 
to stand for an hour before use. It is applied either direct or 
after permanganate. For silk fabrics in particular the follow- 
ing is a useful alternative recipe : — 

Ten parts of magnesium sulphate are dissolved in 1,000 
parts of soft water, 3i parts of sodium peroxide being 
added slowly and stirred in, followed by 3 parts of sulphuric 
acid. The reaction of the liquor is next carefully tested with 
litmus paper, and if found too acid is neutralised with a little 
sodium peroxide, acid being added if the liquor be alkaline. A 
stronger solution may also be prepared. The stains are dabbed 
with the hot liquor. 

Sodiung peroxide is also used for laundry purposes, either 
by adding it to the washing liquid in the machine, in a, quan- 
tity appropriate to the materials under treatment, or else the 
articles, after having been washed for some considerable time, 
are entered into a hot bleaching liquor of so 3iiim ( peroxide, 
This ^treatment makes the articles perfectly white; but the 
peroyide solution must not be too strong, or the fibres will 
suffer injury. 
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Except obstinate dye stains, nearly all stains usually caused 
on lindli can bo completely removed by the useV sodium per- 
oxide in washing. Owing to its higher percentage of active 
oxygen this peroxide is more energetic than oxygenol. Dye* 
stains are preferably removed with hot hyra^lite solution be- 
fore bleaching. 

Sodium Peroxide Soap w — Beltzer recently rhade public a 
method of preparing soap containing sodium peroxide, the 
production of which is based on the property of the peroxide 
for forming a stable dry mixture with* anhydrides. The soap 
is made from acid casior oil, colophony, sodium earbonate^and 
sodium silicate. The* strongly alkaline soap powder is then 
dried completely and thoroughly mixed with dry sodium car- 
bonate and sodium peroxide in a rotary mixer, the mass being 
made into blocks in a hydraulic press. This soap is intended 
for textile purposes, such as bleaching Taw cotton, raw flax, 
jute, ramie, pelts and* fur. An alkali peroxide cartridge has 
been patented by JV1. Ileise, Berlin. 



CHAPTER ,'X. 

SUNDRY NEW DETERGENTS AND CLEANSING AGENTS. 

TKTUA — This patented preparation is an oily yellow 
liquid, with a peculiar smell, like that of radishes. It is misc- 
ible with water in all proportions, find is a ve'ry efficacious 
agont for cleaning and scouring woollen ,yarns and other 
Materials contaminated with grease.' It ha,s an alkaline reac- 
tion, and behaves like a soapy lyo when mixed with water. 
Tt can only be used m chemical wef'cleaniug and as a deter- 
gent,, but not in chemical dry cleaning. o 

Tetrapol is neither inflammable nor combustible. It is 
used only in the cold, or at temperatures below 122° F., and 
either of full strength or diluted with '2-8 parts of distilled or 
soft water. Grease stains may be removed by the application 
of a 25-00 per cent, solution, left in contact with the stain foK 
an hour without rubbing, the stained parts being the^ wetted 
and rubbed between the fingers, after which the detergent is 
scrubbed off and the fabric brushed with soft water. ^ 

Oil and fat stains, especially from mineral oil, may be rubbed 
with tetrapol, treated with a little lukewarm soft water until 
a good lathef is obtained, and then rinsed till all the tetra- 
pol has been washed off, carrying with it the grease, dirt, etc. 

The same treatment may also be uBed for removing blood 
stains, though a simple application of dilute tetrapol (1 ;4) will 
generally* suffice. If the stains are not eradicated, ,the first 
time,, the treatment can be repeated, .since no injury is done 
to tho fabric or the dye. 

T n laundry work tetrapol is used like ordinary soap, and 
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offers tfie advantage of not producing any insoluble lime com- 
pound!, so that it is easily washed out of the fabric. It does 
not impart any smell to the clothes? • 

fiavado . — TJiis name is given to a preparation that may bq, 
used for laundry work and as a detergent It is a syrupy, 
dark yellovfl liquid, smelling slightly of aiymoniti and furpen- 
tine, and forming a white # alkaline emulsion wi tit warm or coid 
water even when present in only very small quantity therein. 
It is composed of oil of turpentine, turpentine and amfnouia ; 
and is used in laundry work as an .adjunct to the soakifig 
water for white articles, its power of penetrating the fibres 
assisting in »the elimmrtion of dirt. For washing curtains 
Konig recommends two spoonfuls of lavado»to each pail of 
water (at a temperature *of 104° F.), the curtains being soaked 
in this solution for four tosbdiours, by the end of which time 
they are clean and may «be rinsed out. •Men's clothing may bo 
soaked for half ag hour in water (at 85° F.) containing three 
spoonfuls of lavado per pail. This will dissolve out alThard 
dirt and stains; and* light coloured articles may then be 
finished tfy washing with soap, dark fabrics with washing soda 
and lavado.. Woollen coverlets, which are often the habitat 
»of disease germs, should be soaked in the same way as mon's 
clothing, but for a longer period — several hours. This not 
only kiljs all germs, but facilitates the washing. The first 
washing bath should contain soap but no soda or ammonia. 

If a second water is required to make the coverlets quite 
clean they need not be sulphured, but *may be put through a 
good warm souring bath (sulphuric acid) and well rinsed 
afterwards. Konig considers that lavado is very useful for 
washing knitted goods, owing to thfi penetrative and detergent 
properties of the turpentine. It may also be found advan- 
tageous in the milling of cloth, for which purpose use is already 
made of two of its constituent •ingredients : turpentine and 
ammonia. Another preparation (Lavado F) is oil ofaurjentine 
rendered soluble in water, it is a pale yellow, syrupy liquid* 
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which turn# milky when mixed with cold or warm watpr, and 
forms a good detergent. t i 

Novol . — Novol B is a 'pile honey-coloured, oily, alkaline 
liquid, smelling rrfther like benzol. ' It mixes to,a milky liquid 
with water and acts as a detergent on greaso. This prepara- 
tion is 'similar to Lavado F and tetrapol, all of thdm contain- 
ing about 25 (je r cent, of a fat solyent and 25 ,per cent, of 
fatty acid. 

In true laundry novol is added to the washing water after 
the latter has been softened with carbonate of soda; and it 
may^also be added to the soaking water, for which purpose 
(with a little soda) it is hotter than* soap. Articles washed 
with this preparation arc beautifully white j the fibre is un- 
injured and retains its natural flexibility. 

Weiss's Benzine Washing P reparation. — E. Weiss (French 
Patent 300,547) maker, a preparation tor cleaning textile fabrics 
by mixing 4 parts (vol.) of olein with '4 parts of ammonia 
(sp. gr. 0*910) and 1 ol alcohol, the wholp being heated to 
boiling and used in conjunction tvith benzine. ’ Solutions of 
fat saponified with caustic alkali and "the above quantity 6i 
ammonia may also be used. t * 

Hexol . — This is a volatile yellow liquid, with a peculiar, 
but not disagreeable smell, and forms a concentrated deter- 
gent, which may be used as such, or diluted with about 2 
volumes of benzine or 95-96 per cent, alcohol or a mixture 
ol both. Shaken up with 5 parts of water, it gives a milky 
liquid, suitable for removing stains on white articles and the 
like. , ' 

In ohemical cleaning it may replace fusel oil, ' chlorpform, 
acetic other, etc., and its application is followed by treatment 
with benzine, to eliminate all final traces of stain. It readily 
takes out, stains arising from pitch, oil, tar, etc., and in the 
concentrated form is useful in removing old or obstinate stains 
caused by paint or tar. The dilute form (1 : 6) is better for 
washable ^materials that do not* lose their shape (stiffening) 
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when # wetted, the stains being brushed over with this 
solution 

Sternberg's Detergent Oil is a , yellow, inodorous, oily pro- 
partition. dissolving ifi water to a milky'bu# clear solution, and 
is suitable for replacing tetrapol in washing coloured fabrics, 
since it prevents the “ bleeding ” of the dye, and impairs a soft 
texture to cotton and woollen goods. For whiip article it ,is 
used in conjunction with washing soda, as a substitute for 
soap and soap powder. 

Ozonite, also one of Sternberg’s preparations, is a white, 
inodorous powder free from ".cid aud chlorine. It is solublo 
in water, with effervesce nee, an alkaline solution being formfed. 
In testing its detergent and bleaching properties it was found 
that a warm concent rated solution attacks such basic dye-stuffs 
as fuchsino (on ‘cotton) arid rhodamine (on wool) ; methyl 
violet (on cotton) and yiothylene greeik (on wool) being more 
strongly affected, # aud malachite green still more powerfully. 
Erythrosine (resprcine dyes) was ako fugitive. Among the 
acid dye-stifffs the following were considerably affected : acid 
Violet, opal blue and acid green (all on wool). A good deal 
of colour \^as also discharged from azo-yellow and fast-brown 
, dyeings, though woollens dyed with azo-acid black and chrome 
brown suffered no injury. The mordanted dyes, alizarine 
yello$, alizarine orange, alizarine blue, alizarine brown, acid 
alizarine green, were able to stand warm concentrated ozonite, 
though alizarine red (RX, paste) on silk was strongly affected. 

, It is therefore considered that ozonitenuay be used, in many 
instances, for removiug colour stains from white fabrics. 

It # is also suitable for eradicating stains caused*by fruit, red 
wine, cocoa, blood, etc., on white fabrics; but special care 
must be taken when applying it to dyed materials, especially 
those containing basic acid or resorcin dye-stuffs. A little 
ammonium chloride and acetic *eid may be added to the con- 
centrated ozonite liqUbr. 

For lauudry'work ozonite may be used to the extent of two 
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to four spoonfuls per 100 lb. of clothes, the solution being 
added to the fitted washing water in the .machine. If *Iye be 
used the ozoirite is addod^ta it, care boing taken not to bring 
the liquor up to Me boil too quickly, or the oxygen will be 
expelled prematurely and its bleaching action lost. 

The 'temperature phould he raised slowly so that the liquor 
remains at between 10^° and 122°, F. for twenty or thirty 
minutes, and only heated to boiling at the last. Since ozonite 
does n6t give off any sin ell the articles washed with it do not 
need any special rinsing., 

0 zonal is a new laundry preparation sold in cubes or 
tablets. According to A. Boythien V; consists of 9 parts of 
petroleum and * 1 of resin and soap. In comparison with 
liquid petroleum — so well known as 61 detergent for grease — 
it has the advantage of not floating on the top of the water, 
but of forming a homogeneous washing liquor therewith. 

Quillola is a soap powder, intended as a complete substitute 
for quillaya rind. Care should be taken pot to inhale the 
powder while adding it to the water in* making the solution, 
as it causes violent and prolonged snoozing. It is 'specially 
adapted for cleansing dyed silks. 

Grnncr's Washing Powder . — This is a yellowish, greasy* 
powder containing about 80 per cent, of pure soap and^9 per 
cent, of sodium peroxide. This latter is decomposed by water 
to form free caustic soda and oxygen (2Na 2 0 2 + 2H 2 Q = 
4NaOH + 0 2 ), though as a matter of fact only about two- 
thirds of the peroxide comes into action. The powder has a • 
powerful bleaching effect and is a good cleansing agent. No 
scrubbing of the clothes is required. 

Eureka Washing Powder contains about 48T5 per cent, of 
fatty acids and is free from deleterious ingredients. Foij use 
it is dissolved in hot water, the solution being then ^diluted 
with 6-8 volumes of cold water. It cleanses woollen and 
linen gSods, making them as white as new, without injury® to 
any dye-stiffs they may contain. 
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Detergent Soaps that Liberate Oxygen. — Up to the present 
no sodp has been invented that is at once harmless and ef- 
fectual as a oleansing, bleaching -artd antiseptic agent. Ac- 
cording to Gassier and B4uer an efficient # soap is prepare^ 
by incorporating with an ordinary stock soap an alkali per- 
borate or pSrcarbonate, either as a powder^or m&ed wiilh fatty 
matters (lar.olin, vaseline paraffin, etc.) free from glycerins. 
About 10-20 per cent, of sodium or ammonium perborate or 
percarbonate is used, both classes of *salt being thoroughly 
stable and rich in oxygen. These stilts are not decomposed 
in soaps containing e?en as much as 20 per cent, of ^fiter. 
Even in water at over 104° F. the oxygen comes off slowly 
and steadily. The soaps containing^ these salts will readily 
discharge stains caused Hy red wine, bilberries, cocoa, etc., on 
white articles, 'fho alkali persulphatos have recently been 
employed for the production of bleaching soaps and soap 
powders, 5-10 pur cent, and even more being added to 
solid soaps, a certain amount of sodium carbonate being also 
used to combine with* the Tree acid that is always formed. 
Jor instance, 100 parts of sodium persulphate split up into 
6*77 parts of oxygen and 41*52 parts of sulphuric acid, for 
the neutralisation of which 44*9 parts of calcined soda are ne- 
cessary^ 

Klein,s Detergent Soap— This soap, which is applicable to 
staiqp of all kinds, especially on silk, calico, etc., and does not 
affect dyes, is made as follows : 2 J lb. of Marseilles soap and 
•18 oz. of cocoanut-oii soap are shredded thinly and mixed with 
4 oz. of alum, 1 oz. of alcohol, 9 oz. of potassium carbonate 
solution and 4 oz. of ox-gall, the whole being warmed. On 
tile following day, -£■ gall, of alcohol, four fresh eggs and 2 oz. 
of Bpirit of camphor are added, and the whole is stirred to- 
gether energetically until intimately mixed. 

Detergents for Sensitive Colons.— Dirty fabrics in sensitive 
oolomrs may be cleanecTVith the following mixture* 1(T parts 
of quillaya extract, 10 parts e>f borax, 30 parts of dk-gail and 
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an equal quantity of Marseilles soap. For many purposes a 
cheaper mixtui#, will suffice, viz. : 30 parts of strong an^nonia, 
40 parts of olpin and 500 p^rts of water. On the other hand, 
there arq oases whore* egg yolk (or Kldin’s preparation, * see 
above) alone is admissible. in general, when sensitive 
colour* are in* question, it is advisable to make a preliminary 
trial v(ith a lukewarm solution of perfectly neutraj soap. 

Paltzow'a Detergent Soap . — This preparation is an excellent 
agent for removing skins of all kinds from even the finest 
materials and in the most sousiflvo colours, without injury to 
either the dye or the fibre. It k made of the purest fat, and 
contains the active ingredients of quiyajti bark i® a pure and 
concentrated condition. Despite its dark colour the preparation 
c^n be successfully applTod to cleaning white woollen articles 
and the like. The stained parts* being moistened with water, 
the soap is well rubbed in, the resulting lather being aftorwards 
washed off with a little lukewatm water. J?he stains should 
never be brought into diroct contact with the solution. The 
quillaya bark used in making this fcoap contains sefponin, which 
acts like a perfectly neutral alkali soep, and is also used ifl 
making a number of textile and other special goaps. 

In cleansing effect 500 parts of quillaya bark are equal to. 
1,000 parts of good soap, that is to say the former is twice as 
effective as the latter. 

Wolzendorff's Achinin Soap . — According to the maker’s 
statement, this white soap, which smells strongly of ammonia 
and oil of turpentine, contains active ozone and other bleaching,, 
cleansing aud # detergent bodies, such as oil of turpentine, sal 
ammoniac, f nenzine and sodium silicate. It is suitable for re- 
moving stains caused by perspiration, oil, blood and tar on 
household linen. 

Liquid peter qent Soaps . — A liquid detergent soap may be 
prepared by shredding good «white curd soap and dissolving 
it by shaking in ammonia, the solution being diluted jyith 
strong amcnonia to the consistence of syrup. The mass is 
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smeared over the stains and then washed off with lukewarrp 
watery %# # 

Another preparation of this class is compounded from soft 
soap 1 o z., calcined sf>da 4* oz., borax f o».^ ammonia (sp. gr. 
0910), ether and methyl alcohol 2 fluid oz. each, and dis- 
tilled watet 3 pints. 

An ammonia soap for removing grease stains, etc., Is pre- 
pared from 100 parts, by volume, of oleic acid, 50 parts of 
ether, 50 parts of chloroform, 500 parts g>f benzine and 100 c.c. 
of alcoholic ammonia, mixdff together in tho above order, 
by shaking. If a white oftiidsion be preferred tho alcohol is 
replaced by j/wice itb*volume of pure water. 

Potassium Cyanide and Photographer's Jujc . — Brown and 
black stains on household linen (caused by hair dyes, medi- 
cines, marking inks) can be nomoved with a solution of potas- 
sium cyanide in lukewarm distilled jyater. Owing to the 
poisonous nature^ of *the cyanide it must be used with the 
greatest care. 

Silvor nitfrato stain# car* be removed by a mixture of sal 
Ammoniac and corrosive sublimate (10 parts of each in 80 
parts of drilled water). Another useful mixture is made 
from 300 parts of Glauber salt, 140 parts of bleaching powder 
and 280 parts of water. 

Phdlographer’s ink is made by mixing 1,000 parts of soap 
powder (from good curd soap), or an equal quantity of care- 
fully made soft soap, with 100-200 parts of potassium cyanide, 
in the cold. This preparation will 2 »jmove all silver stains 
caused by silver nitrate, marking ink, hair ctyes, etc., in a very 
short time? 

Detergent Liquids .—' The following recipes are of recent 
introduction : — 

(aj Thirty parts of olive-oil soap are dissolved, by shaking, in 
a mixture of glycerine 30 parts, strong ammonia 7 parts, ether 
30jmrts and water 506 parts. 

To use this excellent preparation the stained portion of the 
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article to be cleaned is laid over a cloth, and the liquid is 
applied to the #tain with a sponge, rubbed gently oner the 
surface for a few seconds,® the solution being finally washed 
away wifch clean water. 

(6) Alcoholic soap solution 100 parts, ammonia (10 per cent.) 
50 park*, acetic other 15 parts. This mixture is suitable for 
grease stains, which are moistened with tho liquid and wiped 
with a woollen rag. 

(c) Benzine 200 parts, ether 40 parts, acetic ether 30 parts 
and oil of turpentine 60 parts. 

(tf) Saponin 10 parts, dissolved' m distilled water 500 parts, 
the solution being mixed with 20 parts of ammonia (sp. gr. 
0-960). A useful preparation for cleaning off grease and dust 
stains. r 

(e) Carbon tetrachloride 650 ‘parts, acetic ether 100 parts, 
alcohol 1 00 parts, alkaL! soap (soluble hi benzine) 8 parts, ben- 
zine 142 parts. 

This last preparation will not injure the material or the dye, 
acts easily and quickly, gives off no smoll, is non-inflammable 
and incombustible, and evaporates without a trace. k It wih 
clean most stains, e.j/., those caused by sauces, grease, petro- 
leum, varnish, tar, wax, oil paints, etc. The stains (on wool, 
silk, cotton, lace, carpets, felt, furs, etc.) are moistened with 
the detergent, lightly brushed, and finally dried with a clean 
cotton cloth. 

Hummel's Detergent Liquid . — This is a French patent pre- 
paration, which is intended to obviate tho fire risk and dis- 
agreeable smeff tesulting from the use of benzine. w With 
regard to its composition, A. Colin reported that the addition 
of 1 part of alchol to 3 parte of benzine increases the solvent 
power of the latter considerably, whilst the addition of carbon 
tetrachloride facilitates the solution of tar, fats, greases, paraf- 
fin, stearine and the like as well as lessening the fire risk and 
Bntirely eliminating the smell of benzifle during its own com- 
plete evaporation. Acetic ether is»a special solvent for resins 
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and varnishes, so that the mixture composed of these various 
cleanStoig agents presents decided advantage over benzine 
used alone. 

Detergent £Wc.— A usdful paste is "obtained by mixing 2 
parts of borax with 3 parts of ox-gall, and then carefully 
adding 20 farts of finely powdered tallow # soap,* followed by 1 
part of oleitf acid. 

Another paste — sold in Germany as Kaiser-Flecken-Pasta 
— is a solid, yellow-white, soapy mass* which yields A saline 
efflorescence on long storage. It i§ designed for removing 
stains of various kinds, to wtiich it is applied by rubbing; and 
is then rins^i off with k’lewarm soap and water. 

In using this , paste as a detergent care is "necessary when 
coloured articles are in*question, especially when the pastejs 
old. It is best adapted for \^iite, dark brown, black or brown 
fabrics; and it may.a)so be applied woollen goods dyed 
with chrome and alizarine dye-stuffs. 

Blanchimnc . cleansing medium has been Intro- 
duced by lloettiger .(Lille)* in two qualities. 

# Blancffissine No. 1 is made of : Caustic soda B parts, alcohol 
20 parts, olein* 24 parts, glycerine or vaseline 2 parts, oil of 
turpentine 4 parts and ultramarine 2 parts. One oz. should 
be added to every 10 galls, of water, and it is suitable for 
washing fine silks as well as ordinary household linen. 

IJlatichissine No. 2 is made of: Ammonia 64 parts, olein 
(glycerine, castor oil or vaseline) 5 parts, oil of turpentine 25 
parts and benzine 6 parts. About 2 oz. are used to every 10 
galls, of water, the materials (very fine goods, l^ce, etc.) being 
washed in a machine. 

Henkel's Persil . — This launcfry preparation contains : 
Watgr 31*9 per cent., sodium carbonate 25’4 pe* cent., 
sodium silicate 13*6 per cent., soap 20-1 per cen*., hydrogen" 
peroxide 6*3 per cent, and residual matter 2'7 per cent. The 
hyirogen peroxide is disengaged in oonsequence*of Jn addi- 
tion of sodium oer borate. 
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Othor recent cleansing agents are : — 

Reinol, Trial* Tetra-Isol (soluble carbon tetrachftmde), 
3enzin-Isol (soluble benzine), Terpin-Isol (soluble turpentine), 
[sobenzine soap \rteutral benzine hoap) and Is^ soap, a new 
mlphoderivative of castor oil. This last soap is solid and re- 
jembltffc curd koap. , It is .characterised by a high" percentage 
)f fat, with a p&fectly neutral reaction ; it is free from Glauber 
jalt and non-hygroscopic, though it does not dry hard when 
stored/ It dissolves to a clear solution in water, remaining 
dbar even in the cold. . A 2-3 per cent, solution will stand 
\n equal addition of any organic acid, such as formic acid or 
icetic acid, and does not form anytime soaps even with 
;he hardest wstfter; in fact it redissolves a/iy ready-forined 
lime soaps present. Moreover, it will stand the addition of 
i certain amount of dissolved silflts, like magnesium sulphate 
U' magnesium chloric^. Added to hawking liquor it reduces 
the time required for bowking by about one-half, whether in . 
in open or closed kier, and with loose material, yarn or piece 
joods. The above preparation ilf puff on the market by L. 
Blumer, Zwickau. * * ' 

It is well known that certain fatty matters, softening ad- 
juncts and mineral oils are very difficult to eliminate from V 
woollen fabrics; and for this purpose Iso soap is very useful, 
owing to its double capacity of forming an emulsiqn with 
other oils, fats and mineral oils, and of not combining with 
lime to form insoluble hard soaps. As an adjunct to the 
usual soap baths it atfts as a cleansing agent which imparts • 
mildness of tejUufe to the wool during scouring and milling. 

According to H. C. Bradford, the following preparation is 1 
useful for cleaning carpets /as a detergent, and also for clean- 
ing kitchen utensils, in addition to which it possesses the ad- 
vantage of e being uninflammable and readily saleable^: Soap 
solution 120 c.c., 10 per cenff. ammonia 60 o.c. t gasoline 120 
p.c., cffioraform 20 c.c., potassium niirate 10 grms., ott of 
wintergreeft 10 c.c., and distilled water 1,000 c.c. 
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The potassium nitrate is dissolved in a little water. The 
iramcftia is added Jio the soap solution, iUe t chloroform, 
vintergreen oil and gasoline being, run in in succession ; and 
iheliwo liquid^ are mixed tty agitation, ancfr ihade up Jo 1 litre 
vith water. The wintergreen oil is used for its scent, and 
nay be rejflaced by any other perfume desired* • 

The soap solution is # pfepared from: Olife oil 6t) c.*, 
saustic potash 12 grms., and sufficient alcohol and water, in 
iqual portions, to make the total volume up to 1,000 ao. 

The oil is placed in a dish, and Jo it are added 30 c.c.^of 
ilcohol and the potash dissolved in 30 c.c. of water, the ^hole 
jeing heated on the° water bath until the oil is completely 
laponified. This result *s accomplished when a sample is 
ound to dissolve to a ctear solution in water. After cooling 
;he mass, 500 c.c. of alcohol*are added, with enough water to 
nake 1 litre. The action of 45 grnie. of camphor and 15 
j c. of oil of laveryler'will give an excellent liniment. 

A useful appat^tus for removing stains has been introduced 
iy Schwarzkopf, of Berlin/ Consisting of several layers of ab- 
sorbent fnaterial, in frhe centre of which are embedded a 
aumber of rod^ of a soluble detergent preparation, arranged 
n such a manner that the edge3 of the rods and envelope to- 
gether constitute a rubbing surface. The whole is surrounded 
by a metal sheath. On dipping the rubbing surface in a sol- 
ren| liquid (water, alcohol, ether, etc.) the latter is absorbed 
by the material, so that the embedded preparation is partly 
lissolvod, and is transferred to the ffeat of the stain by the 
act of Yubbing. 
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electrolytic decomposition 6 ‘, 

82, 186. \ 

— hydrosulphite, 33, 39^y 

— percarlronate, 5. • 

— perborates, 25, 2fr 

testing, 28. . 

-- peroxide, 11, 13* # 

— — dissolviug, 11. ^ 


Sodium peroxide as a detergent, 146. 

in washing powder, 22. 

soap, 147 » / 1 

Sponges, bleaching w«h hydrogen per- 
oxide, 68. / 

Stains, r<!hiov$n|, 120, 136 .jp 
S ternberg’s detergent ml, Ivl. 

Straw, bleaching, 9. 36, 46, 63. 
Sulphur dioxide* bleaching with, 33, 

— # — reducing effect of, 13ft 

• * i% 

TiiTEigtY, Mieg and Co.’s bleaching 
process, 35. 

Tliies-Ilerzig bleaching process, 6. 

| riioinpaAi’s improved bleaiffiing pro- 


Volumetkii for bleaching liquor. 110. 

Wahhinu powder, 152. ^ 

Wax, bleaching, £0, 71. 

Weiss’s benzine washing preparation, 
150. 

Wolzendorlfs achinin soap, 154. 

Wool, bleaching, 42. 

- ■ — ■ agents for, 3, 

- - wrth hydrosulphurous acid, 33. 

- — with hydrogen peroxide, 55. 
Woollen and half-wool goods, bleach- 
ing 17, 18. 

! Zinc hydrosulphite, 39-41. 
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